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FORE  -  0  R  D 


This  report  presents  the  results  of  a  survey  of  the 
citrus  industry  in  Italy,  raade  in  the  interests  of  the 
United  States  citrus  industry.    The  purpose  of  the  study  was 
to  obtain  information  on  production,  consumption,  and  trade 
as  a  basis  for  an  evaluation  of  the  probable  effect  of 
changing  conditions  in  the  Italian  industry  on  international 
citrus  markets*    For  the  past  I;0  years  Italy  has  been  an 
important  factor  in  'rorld  citrus  markets ^  and  its  production 
of  lemons  is  second  only  to  that  of  the  United  States  c 

This  study  v^as  made  by  the  Office  of  Foreign  Agricul- 
tural Relations  under  the  provisions  of  the  Research  and 
Marketing  Act«    The  possibilities  of  broadening  and  main- 
taining foreign  markets  for  other  agricultural  commodities 
are  also  being  studied  by  this  Office^  and  the  findings  are 
presented  in  circulars  and  reports  published  by  the  Office  of 
P'oreign  Agricultural  Relations,  United  States  Department  of 
Agriculture,  ''Yashington  2^,  D.  Ce 


Joseph  A.  Becker,  Chief 
International  Comraodities  Branch 
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INTRODUCTION 


The  Italian  citrus  industr;,^  is  an  ancient  one,  and  evidence  exists 
that  citms  of  some  type  or  other  has  been  planted  in  this  region  since 
Roman  times ^ 

Many  Italian  lemon  orchards  are  75  3^ears  of  age,  vdth  individual 
trees  on  root  stock  at  least  100  years  old.    Since  all  of  the  Italian 
orchards  are  cultivated  by  hand,  greatest  atteiition  is  paid  to  the  details 
of  cultivation  and  tree  care,  and  even  the  old  trees  in  the  orchard  seem 
to  have  excellent  vigor. 

The  climatic  conditions  under  ".vrdch  citrus  is  produced  in  Italy  and 
Sicil^^  are  practically  ideal,  the  climate  being  vciy  gentle  and  mild  for 
m.ost  seasons  of  the  year* 

The  citrus  processing  industry  in  Italy  is  also  an  ancient  one. 
Essential  oils,  neroli  or  orange-flower  oil,  orange-flower  T/ater,  and 
petit  grain,  which  is  the  essence  obtained  by  boiling  orange  leaves,  are 
all  eld  processed  products «    This  is  not  surprising,  since  at  one  time  the 
Moors  made  their  culture  fdt  on  this  area,  and  these  nonfruit  processed 
products  are  traditional  with  their  culture*    This  may  explain  why  the 
bitter  orange  industry j,  which  is  the  source  of  many  of  these  nonfruit  pro- 
cessed products,  is  found  in  the  vicinity  of  Siracusa,  the  ancient  center 
of  culture  in  Sicily. 

■■'ith  centurijs  of  experience,  thr.  Italian  citrus  grower  is  extremely 
capable J  and  the  verdelli  practice,  by  which  summer  lemons  are  produced, 
is  probably  the  most  complicated  citrus  practice  used  commercially  any- 
where in  the  world.    Success  with  this  type  of  culture  demands  a  very  high 
degree  of  control  over  all  factors  of  cultivation,  such  as  moisture, 
fertilization,  and  ti3.1age.    The  quality  of  citrus  fruits  raised  is 
generally  excellent,  and  the  United  States  citrus  industry  has  nothing 
comparable  to  the  fine  blood  oranges  grown  on  the  slopes  of  Mt,  Etnae 

This  study  of  Italian  citrus  industry''  was  made  during  the  late  summer 
of  I9I1.9,  beginning  in  Palermo  on  August  19.    A  motor  car  trip  was  made  to 
the  districts  of  Carini,  Monreale,  and  Bagheria,  in  the  vicinity  of 
Palennoj  on  the  island  of  Sicily,    Visits  were  also  m.ade  to  the  most  impor- 
tant citrus  processing  plants  in  the  vicinity  of  Palermo =    The  trip  from 
Palermo  to  Messina  iwas  made  by  train  which  runs  along  the  coast  line,  passing 
the  more  important  citrus  plantings  near  A.gata  and  Barcellonat    The  coastal 
citrus  districts,  south  to  Taormina,  were  visited  by  motor  car.    Out  of 
Catania,  the  citrus  districts  and  the  experiment  station  at  Acireale  were 
visited  and  a  motor  trip  was  made  to  the  interior  citrus  areas,  vihich  lie 
along  the  River  Sim.ento  below  Paterno,  and  to  the  orange  districts  in  the 
vicinity  of  Adrano.    The  orange  districts  at  Fr-ncofonte  and  Lentini  were 
visited  on  a  motor  drive  southvrard  to  the  citrus  districts  in  the  vicinity 
of  Siracusa.    South  of  Siracusa,  districts  of  minor  plantings  of  lemons 
were  visited  as  far  south  as  Note, 
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Across  the  Straits  of  Messina,  the  essential  oils  laboratories  at 
Reggio  ■v.^ere  visited  and  a  trip  v/as  made  by  motor  car  to  the  bergamot 
orchards  in  the  vicinity  of  Reggio c    Citrus  districts  along  the  Italian 
coast  were  seen  from  the  rail  line  between  Reggio  and  Naples-    The  most 
important  of  these  districts  are  at  Rosarno,  Francavillaj  Fiximef reddo ,  and 
Salerno. 

From  Naples,  a  motor  trip  Y;as  made  to  the  lemon  districts  on  the 
Sorrento  Peninsula,  and  citrus  packing  houses  at  Piano  Sorrento  were  visited* 

The  route  of  travel  in  the  citrus  areas  is  given  here  in  some  detail, 
in  order  that  the  areas  which  were  personally  visited  may  be  kept  in  mind 
as  the  report  is  read-. 
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SUMMARY 


Production 

The  production  of  lemons  in  Italy  has  declined  since  1921,  and  today's 
production  is  appro:cimately  one-half  that  of  30  years  aif:;o*     This  decline 
in  production  is  due  primarily  to  the  destruction  of  producing  acreage  by 
the  fungus  disease  mal  secco. 

The  production  of  tangerines  and  oranges  v/as  remarkably  stable  from 
1921  to  19^0  vdth  the  highest  production  being  reached  in  the  season  of 
1932-33*    Production  of  these  fruits  increased  to  17.6  million  boxes  in 
the  1950-51  season  and  may  increase  further  as  new  plantings  come  into 
production  and  oranges  and  tangerines  replace  some  of  the  lemon  orchards 
destroyed -by  mal  secco. 


Exports 

Lem.on  exports  declined  from  a  peak  of  nearly  8  million  boxes  in  1933 
to  about  6  million  boxes  in  1939,  and  during  the  vrar  they  fell  to  less  than 
1  million  in  19l4li  and  19h$*     Since  19U5,  exports  have  increased,  but  the 
I9I49  level  of  over  5  million  boxes  is  not  li.kely  to  be  exceeded  in  the 
near  future  because  of  the  limitations  of  production. 

Orange  exports  follovred  a  different  pc^ttern.    They  increased  rapidly 
between  1932  and  I9UI,  ^nd  in  the  lattur  year  over  5*5  million  boxes  were 
exportedr.    During  the  v/ar  years^  19l43,  19UU,   and  19U5^  exports  decreased 
to  less  than  one-half  million  boxes  per  yearc    Since  19U5  orange  exports 
have  recovered  steadily  reaching  nearly         million  boxes  in  1950«  In 
the  future,  this  level  of  exports  I'vill  probably  be  exceeded  as  production 
increases. 

Tangerines  were  a  minor  export  variety  in  the  prevrar  years  only 
slightly  exceeding  one-half  million  boxes  in  1938  and  loeing  less  in  other 
prewar  years.    From  19U3  through  19^5  exports  practically  stopped.  Since 
19i;6,  however,  exports  have  greatly  exceeded  prewo.r  levels.    The  1950 
export  of  1,  U33,000  boxes  is  the  highest  on  record  and  will  probably  bo 
exceeded  in  the  future  as  production  increases. 

Trade  agreements  have  been  negotiated  with  the  major  countries  vrhich 
are  consumers  of  Italian  citrus,  whereby  Italy  furnishes  citrus  and  other 
products  in  exchange  for  other  commodities  imported  from  purchasing 
countries.    Normal  trade  is  gradually  replacing  exports  under  trade  agree- 
ment, and  trade  with  England  is  on  a  commercial  basis  of  negotiation 
between  English  importers  £ind  Italian  exporters. 
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Cultural  Practices 

The  Italian  citrus  industry  is  an  irrigated  land  culture  of  primarily- 
small  groves  of  two  acres  or  less.    The  industry  is  located  in  favorable 
climatic  coastal  zones  in  Sicily  and  the  Italian  peninsula.     Fbr  the  most 
part  the  climate  is  extremely  favorable  to  citrus,  but  damaging  wind  storms 
and  frosts  do  occur. 

Most  groves  are  closely  planted,  and  mixed  plantings  are  frequent. 
Sour  or  bitter  orange  rootstock  is  used  aLmost  exclusively  in  all  districts. 

Pruning  is  practiced  in  orange,  lemon,  and  tangerine  groves.  Fertiliza- 
tion is  important  because  of  the  intensive  utilization  of  land,  and  common 
practice  is  to  apply  manure  every  3  or  U  years  .uid  simple  nitrates  each 
year  as  they  are  available. 

Pests  >^nd  diseases  Cduse  considerable  damage,  and  pests  are  controlled 
by  hand-applied  oil  sprays.    The  most  important  disease  affecting  the  produc- 
tion of  lemons  is  mal  secco  (Deuterophom.a  tracheiphila  Petri),  a  tree-killinj 
fungus  diseaS?  for  v-hich  there  is  no  control  other  than  to  prune 
away  diseased  areas  of  the  tree  or  to  plant  resistant  varieties  of  lemons 
such  as  the  Monachello.    This  disease  has  destroyed  about  half  of  Italy's 
lemon  groves  in  the  past  15  years,    Gumm.osis  and  Phytophthora  are  also 
serious  diseases. 

The  most  interesting  cultural  feature  of  the  Italian  lemon  industry 
is  the  verdelli  practice  of  withholding  irrigation  water  on  some  groves 
in  late  June  until  the  trees  almost  vdlt,  then  in  late  July  or  .August 
appl^rlng  chemical  fertilizer  and  renevylnt.  irrigations.     This  shocks  the 
tree  into  an  artificial  bloom  which  produces  a  summer  lemon  called  a 
verdello,  ■ 


Varieties 

None  of  the  commonly  knovm  United  States  citrus  varieties  are  of  any 
commercial  importance  in  Italy,    The  most  important  Italian  orange  is  the 
Ovale,  which  is  a  nonblood  fniitj  however,  the  Italian  blood  varieties, 
particularly  the  Tarocco  and  Sanguinello  are  knov.Ti  for  their  line  quality. 

Italian  lemon  varieties  are  also  different  from  those  common  to 
United  States  citrus  orchards,  and  the  new  varieties  resistant  to  mal  secco 
such  as  the  Monachello,  are  unknoim  to  American  citms  grov/ers, 

t 

Production  Costs 

The  cost  of  producing  and  packing  l.'^mons  in  Italy  is  lower  than  in 
the  United  States  and  Italian  lemons  arc  highly  competitive  in  both 
European  and  United  States  markets. 
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In  I9U9  the  estimated  cost  of  production  of  Italian  lemons  at  the 
grove  varied  from  63  cents  to  $lo05  per  66-pound  box  and  from  7h  cents  to 
$1»23  per  76-pound  box.    The  cost  of  packing  Italian  lemons  is  estimated 
to  range  betxTeen  86  cents  ajid  •[i)l,li|  per  66-pound  box  and  between  99  cents 
and  $le31  for  a  76-po-und  box.    The  break-even  cost  in  19i4.9  of  a  packed  bac 
fcO:,b»  Italian  ports,  considering  the  cost  of  production  and  the  cost  of 
packing,  may  be  estimated  to  range  betv-recn  |l«li9  and  $2.^19  per  66-pound 
box,  and  from  $1,73  to  $2o5U  for  a  76-pound  box. 


Processing 

Processing  has  alvrays  been  important  to  the  Italian  citrus  industry, 
and  particularly  to  the  production  of  lemion  processed  products.  Historically 
a  large  percentage  of  Italian  lemon  production  has  been  disposed  of  as  pro- 
cessed products,  and  at  one  time  over  50  percent  of  all  lemons  produced  in 
Italy  vrare  utilized  for  some  kind  of  processing,  particularly  the  manufac- 
ture of  citric  a.cid.    At  present,  citric  acid  is  declining  in  importance, 
as  other  means  of  producing  this  chemical  have  been  discovered.  Essential 
citr-us  oils,  peel  products,  fruit  juices,  and  pectin  are  all  major  products. 
The  mal  secco  resistant  lemons,  v-rhich  are  replacing  the  old  varieties,  are 
less    acid  and  have  less  essential  oil  in  the  peel.    Production  of  natural 
lem.on  oil  may  therefore  be  expected  to  decrease.     In  the  future  a 
modernization  program  mil  probably  result  in  citrus  juices,  both  single- 
strength  and  concentrated,  and  pectin  becoming  far  more  important  than  they 
have  been  in  the  past. 

Lemon  juice  vlll  probably  be  more  important  than  orange  juice,  as  the 
presence  of  the  Mediterranean  fruit  fly  and  the  predominance  of  blood 
varieties  mil  limdt  the  expansion  of  an  orange  juice  industry. 

In  the  next  few  years  the  export  demand  for  fresh  lemons  vfill  reduce 
the  quantity  of  lemons  available  to  processors. 
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CITRUS  PRODUCT lOIT 

Eetueen  1921-22  and  1950-51  a  marked  chan';e  occurred  in  Italy^'  S'  •  ^ 
citrus  production.    Lemon  production  e>:ceeded  oran2;e  /reduction  bv  2  to  3 
rdllion  bores  a  yer.r  until  1932-33".    In  that  jecx  production  of  both 
crops  reached  an  all-time  hi^-h  (lo, 598,000  boxes  of  lemons  and  17,324,000 
boxes  of  oranges),  and  the  gap  between  the  production  of  the  tv;o  varieties 
\-ras  smaller  than  in  the  past,    7roni  1932-33  to  194-0-Z,l,  the  inductry  v;as 
in  a  transition  'oeriodi  lemon  production  decl.ined^  and  in  some  years  more 
oranges  tb.an  lemons  \:ere  rroduced  and  in  other  years  lemons  vrere  the 
larger  crop.    From  194-0-^^1  'to  1950-51  a  new  pattern  of  production  was  appar- 
op%  with  the  production  of  orc:n-;c.s  exceeding  that  of  lemons  in  every  year. 

Orange  production  has  increased  since  194-1-A2;  the  1950-51  crop  of 
15,259,000  boxes,  the  largest  since  1932-33,  is  over  8  million  boxes  more 
than  the  1950-51  lemon  crop  and  over  5  million  borcos  m.orc  than  the  orange 
crop  of  I9/-O-4I.    Lemon  production,  ho\'ever,  has  declined,  and  the  1950-51 
crop  of  6,469,000  boxes  ic  le:>s  than  the  crop  of  I9/O-4I  by  3  million  boxes. 

The  primary."  reason  for  this  change  is  the  tree-killing  fungus  disease, 
mal  secco,  v/hich  has  destroyed  i-aany  lemon  orchards.    Orange  acreage  has 
been  e:.;:panded  in  nevr  districts  and  in  the  lemxOn  producing    areas  because 
the  sweet  orange  is  resistant  to  the  disease.    This  change,  v/hich  has  been 
gcing  on  for  15  years  or  more,  is  a;"'parent  in  the  ; reduction  levels  and  is 
confirmed  by  the  plantings  of  oranges  and  destruction  of  lemon  trees 
observed  in  the  citrus  producing  areas. 

Orange  production  has  been  reasonably  steady  since  1921-22  and  is  now 
increasing,  but  lemon  production  increased  until  1932-33  and  has  declined 
ever  since, 

Tangerine  -^reduction,  lilre  that  of  the  orange,  has  been  fairly?"  con- 
stant.   It  has  tended  to  increase  since  1921-22,  and  ne;:  plantings  wl^ich 
are  being  made  in  the  J.eiion  areas  of  Sicilj/^  ;;ill  probably  bring  a  further 
increase  in  the  fut-are.    The  tangerine  is  being  planted  because  it  is 
resistant  to  Fial  secco. 

In  the  futtirc,  the  -or eduction  of  oranges  vrill  increase  and  may  exceed 
15  million  boxes  each  year  ^Jhcn  no-  ly  planted  acreage  comes  into  bcajring 
in  a  fo^.:  :/Gars, 

Lornon  production  should  remain  at  about  the  present  level  because  the 
nc';  plantings  of  l;.mon  varieties  such  as  the  Monachcllo,  which  arc  resistant 
to  P-al  secco,  vrill  about  rcplac.  the  area  destroyed  each  year.    The  pro- 
duction of  lemons  will  probably  range  botv/een  6  million  and  8  Liillion  boxes 
per  year  for  some  time.    There  ;'rc  no  indications  at  this  time  of  any  major 
increase  in  thr.  production  of  lemons. 


These  data  on  production  clearly  indicate  the  changes  which  have 
talcen  place,  but  the  acreage  statistics  do  not  reveal  the  increase  in 
sweet  orange  and  ta.ngerine  acreage  and  the  reduction  in  lernon  acreage 
which  will  crea.tc  the  pattern  of  future  production  in  Italy, 
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°'  Varictj..-, 

Season  ; 


Oranges  i         Tangerines         :  Lemons 


1^000  bo;:cs  °       1,000  boxes  -1,000  boxes 

1921-  22    »  9,323  '  937  -12,067 

1922-  23    '  10,237  •  1,034-  '  13,316 

1923-  2^   °             9,337  »               943  °  12,150 

192^-25   °             9,967  °  1,002  »  12,301 

1925-  26    °  10,105  °  1,015  '  13,030 

1926-  27    °  12,477  °  1,254-  •  16,151 

1927-  28    •  10,055  •  1,010  °  13,015 

1923-29   °  10,073  °  1,012  •  13,038 

1929-  30    »  11, UO  •  1,349  •  15,079 

1930-  31    •  12,432  °  1,650  t  15,154 

1931-  32    s  11,231  °  1,759  °  11,283 

1932-  33   '   »  17,324  '  2,057  ;  18,598 

1933-  34    '  10,683  :  1,179  s  13,024 

1934-  35    i  11,463  -  1,633  :  11,155 

1935-  36    i            9,008  :  1,761  ;  10,253 

1936-  37    ;  11,426  :  1,361  s  8,247 

1937-  38   s             9,527  :  1,597  t  8,662 

1933-39    s  10,966  ;  1,968  s  11,330 

1939-  40    "             9,092  t  1,298  t  9,694 

1940-  a  o....  °             9,615  :  1,751  s  9,897 

1941-  42  .0...  5  10,510  °  2,412  t  9,360 

1942-  43    '             9,322  t  2,211  i  9,202 

1943-  U   •             9,952  i  1,669  :  3,092 

194-4-45    i             7,311  :  1,173  t  6,784 

1945-  46    :             8,377  :  1,398  "  6,373 

1946-  47     °  10,059  '  1,530  :  7,138 

1947-  48    :  10,394  '  1,700  t  3,136 

1948-  49    •  11,115  :  1,805  s  7,386 

1949-  50    "             3,277  ^  1,571  :  6,768 

1950-  51    :  15,259  :  2,337  s  6,469 


1/  Oranges  and  tangerines  in  boxes  of  70  pounds j  lemons,  76  pounds. 
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The  primary  purpose  of  presenting  acreage  data  is  to  identify  the 
more  important  citrus  districts.    The  figures  in  Tables  2,  3?  and  L,  are 
probably  as  reliable  a  record  of  acreage  a.s  can  be  obtained.  Hovreverj 
thej?-  should  be  interi-reted  in  terms  of  their  liraitetions.    First,  the 
nature  of  the  Italian  citrus  industry  '.rith  its  man3*  small  property  hold- 
ings and  mixed  planting  m.akes  eiract  acreage  tabu.lation  verjr  difficult, 
oecondl3'-j  because  of  Uorld  VJar  II  records  fere  not  yet  al";ays  complete  or 
up-to-date.    Thirdly,,  after  the  \/ar,  fertilizers  ho.d  to  be  allocated j  and 
registered  citrus  acreage  was  one  of  the  bases  used.    Under  the  circvja- 
sta-nces,  it  was  to  the  advantage  of  the  grov/er  to  register  as  much  acreage 
as  possible,  and  there  was  no  incentive  to  change  acreage  registrs-tion 
\7hen  trees  \;ere  rem.oved  because  of  their  destruction  by  mal  .secco.  .  Conse-  " 
cuently,  in  many  cases  the  acreage  fig\ires  include  the  old  .regis.ter.ed 
acreage  plus  the  nevr  plantings,  and  land  which  is  nov;  used  for  .other  crops 
is  still  registered  as  ].emon  acreage ^  .   

The  total  acreage  figures  should  be  considered  as  only  .a,n  .appr.oxiraate 
indication  of  the  extent  .of  the  industry,  and  are  probably  correct  within 
limits  of  25  percent. 

Lemon  Acreage  ....... 

Kost  of  Italy's  lemons  are  produced  in  Sicily,  in  the  provinQCS  of 
Messina,  Palermo,  and  Catania,  and  it  is  believed  that  these  provirices 
will  continue  to  be  the  areas  of  highest  production,  .  . 

According  to  the  records  the  tota].  lemon  acrea,":e  increased  from 
65,007  acres  in  1936  to  69^34-6  acres  in  194S?  with  mitred  .ciolture  repre-  , 
sentihg  abou.t  l/7  of  total  lemon  acreage  in  194".    Observations  in  the 
field,  however,    indicate  that  present  total  acreage  is  at  least  25  percent 
beloi.j  that  of  1936,  or  appro:::im.ately  /3j750  acres,  \iith  m.ixQd  plantings 
accounting  for  a  higher  proportion  of  the  lemon  acreage,  ,  .In  Messii;a  and 
Catania,  for  instance,  the  records  shovi  increases  in  lemon  acreage  since 
3.936 J  and  none  in  mi>:ed  culture,  yet  about  half  the  orchards  are  said  to 
have  been  destroyed  by  mal  secco,  and  replanted  in  some  cases  as  mixed 
plantings.     It  is  believed  that  the  registration  factors  mentioned  above 
account  for  the  discreriancies  bet\.^ccn  recorded  acreage  and  actu.al  plantings 

Since  the  nev'  lemon  plantings  about  replace  the  areas  .destroyed  each 
year  bj'"  m.al  secco,  no  prospective  major  increase  in  lGm.on  acrca'^e  is 
apparent  at  this  tim.e. 
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Oran<;^-e  Acreage  ..    ,  •   ,  ■  ■ 

Orange  plantin'-T)  are  much  more  scattered  than  I.eruon  -^laiitin^s ,  and  ■. 
the  tiiajor  areas  of  orange  prodtiction  are  the  ■  rovinces  of  Catania  and 
Sira-cusa  in  Sicil:/  and  the  ;.rovincos  of  Cajtpania  and  Calabria  on  the 
Italian  peninsula,    Nevj  plantin;;  is  continn.ing  in  ne'.jly  developed  areas 
in  the  province  of  Catania  and  in  areas  \jhoro  lemon  trees  have  been 
dcstro-'-ed  by  rial  secco. 

Table  3  sho\rs  an  increase  in  Italian  orsingc  acreage  fron  70,235 
acres  in  1936  t6'S2,  AVI  acres  in.  194^> ,  Acreage  ha?  increased,  but  the 
19/t-o  figures  seem  high  on  the  basis  of  acreage  seen,  production  -level, 
and  probable  yield  per  acre.    The  actual  planted  area  is  believed  to  be  - 
somewhat  less  than  the  recorded  total,  in  Sj'dte  of  recent  acreage 'cr::;''an'- 
sion  by  new  plantings, 

Tan',crine  Acreage  •  •        •  ■ 

Tangerines  arc  grown  largely  in -Sicily,  in  the  provinces  of  Paleniio, 
Catania,  and  Siracusa^  very  little  acrea";e  on  the  Italian  peninsula  is 
devoted  to  this  variety,  . 

.   The  increase  in  recorded  acreage  of  tangerines  in  oici.ly  from 
23;93Q  acres  in' 1936  to  26,928  acres .  in  194-8  seems  reasonable .  ,yisT.ts 
to  the  producing  areas  in  Sicily  indicated  that  acreage  has  increased 
in  the  last  10  .years,  the  largest  increase  having  occurred  in  lemon 
producing  provinces  such  as  Hessina  and  Catania,     In  manj"  orchardvS, 
tangerine  trees  './ere  interplanted  v/ith  lemon  trees  as  a  "hedge"'  against 
the  destruction  of  the  lemon  orchard  by  mal  secco. 


Table  2,  -  Italy:    Lemon  Acreage,  Annual  1936-37  and  1945-48 


Province 

•  i936 
• 

•  1937 

• 

J    1945  ' 

1946  : 

1947  : 

1948 

— — ^  » — ,  

;  Acres 

I  Acres 

I    Acres  I 

Acres  I 

e 

Acres  I 

Acres 

• 

e 

0  ]- 

)eci£LLized  Cultirre  1/ 

— ~ 

Italian  Peninsula; 

!  230 

;  ; 

e  B 

17  \ 

15 

Loinbardia-To  s  cana 

25 

e  0 
•  0 

37  , 

37 

477 

•  0 

410  I 

410 

Campania  , , , , 

.  1,611 

0  » 

• 

1,611  ° 

1,611 

!  783 

; 
1 

%  % 

e  0 

489 

I  724 

• 

731  ; 

707 

Total  

°  3,G50 

3,295  ' 

• 

-|  .  

Agrigento  

•  59c 

°  590 

•               COT  ° 

P91 

591 

CaltaniSEetta 

n,  ■  ta  D  T  r 

°  1',  7/7 

«    T/.  7/7 

j-4,  .-  4/ 

J-A;.,  /4/ 

1/  7/7 

Enna  

Messina   

°  16,776 

°  16,341 

20,702 

raieriTio  ..*••...«• 

"  10  on  ' 

c   "in  nun  % 

°  AO 

47 

1 0  ^ 
47 

y  Q 
49 

Siracusa  *...•.... 

;   5,041  : 

r   '■•1-2/'  S 

5,jj^D  : 

5,0 Jo  ; 

4,7.c5 

Tra^ioania 

J.  Jo 

°          -j  ,1^ 
 , .  - 

106 : 

106 : 

lOb 

TotrJ.  

?  51,221 

i  50,7^^6 

•  59,003  ^ 

58, 12s  : 

58^128  : 

56,136 

Mixed  Gul^ 

:iire  2/ 

Sidlv : 

Agrigento   

;  7S3 

:  783 

I       783  ; 

783  ; 

783  i 

783 

Caltanissctta  .... 

:  i,coi 

*    1, 001 

:  1,003  : 

1,003  ' 

i,co3  : 

1,003 

Catania  

;  5,065 

°  5,065 

:  5,065  : 

5,066  : 

5,066  : 

5,066 

Eniia  .........,««, 

Messina   

:  655 

:  655 

:    655  : 

655  : 

655  " 

655 

Palermo  .......... 

:  193 

:  193 

:    193  : 

128  ' 

128  ' 

128 

Ragusa,  

:  792 

79s 

:    r,65  : 

865  ; 

865 : 

865 

Siracusa   

• 

Trapania  , 

:  1,4a 

:  1,441 

:  : 

1,441  . 

1,44^1  ; 

1,/a- 

Total   

:  9,936 

•  9,936 

t  10,005  i 

9,9a  " 

9,941  s 

9,9Z1 

1/  Crops  other  than  citrus  are  not  raised  in  the  orchards. 
2/  Other  noncitrus  crops  are  raised  in  the  orchards. 


Source;    Regional  Inspectorate  for  Agriculture,  Palermo. 
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table  ' 3.  -  Italj:    Orange  Acrea.^e,  Anrmai  1936-37  and  1%5-4.'S 


Province 


1936 


Acres 


1937 
Acres 


194-5 
Acres 


1946 


Acre£ 


1947 
Acres 


Specialised  Culture  l/ 


Italian  Peninsula? 

Liguria  ,  ,, 

Tuscany.  

Lazio   

Abbruzzl  and  Molise 
Campania 

Puglie   

Lucania  ♦ , . . ,  [ 

Calabria   [  16,879  °. 

Sardinia  ]  1,841 


158 : 

4-7  : 

2,221  ' 

79  : 

6,202  ° 

1,332  : 

467  : 


141 

.  .  .>A5 

.  .  2,278 

:  59 

"  -  ^  •  ■  -  6>202 
1 ,  6So 
i  7'76 
17,779 


1948 
Acres 


la 

49 
2,901 

59 
6,202 

1,695 
776 
17,888 

1,989 


Total  •••••••••« 

;  29,226  i 

30,913. 

;  31,700 

Sicily  1 

Agrigento   

■  2,02l' 

2,011 

;  2,021 

2,021.  : 

-2y02I 

.2,021 

Caltanissetta 

•       386  ; 

386 

:  395 

395.  i 

- . , . 395 

395 

"  13,259  ^ 

13,259 

0  13,259 

13,259  " 

.15,978  : 

15,508 

Enno, 

•    3,929  ° 

4,003 

I  4,44^8 

4,44S  ^ 

4,44i-S 

.  4,44S 

'    3,677-  s 

3,677 

s  3,511' 

3,511'  t 

•3,511  ' 

3,511 

°    2,365  I 

2,365 

:  2,365 

2,281  : 

2,281  ' 

2,328 

'  ■    541  : 

541 

s  855 

B55  • 

961  . 

961 

"    8,451  : 

8,451 

I  10,364 

14,419  ^ 

14, as  ■ 

14,631 

I    1,658  : 

1,658 

2  1,658 

1,658  t 

1,658  ' 

1,658 

Total   ,  . 

.  36,287  : 

36,351 

:  38,876 

42,847'  •: 

4^,671  ' 

45,461 

Mixed  Cul" 

bure  Z/ 

Sicily: 

Agrigento-  

640  I 

640 

640- 

.  640  ° 

640  ; 

640 

.  Caltanissetta  »... 

I  27 

27 

30 

'30- ; 

^  '30.; 

30 

:    756 ; 

756 

[  756 

756  : 

■  '-756, 

756 

Enna  .  ,  , . . ' 

I    2,289  ' 

2,289 

[  2,289 

2,289'  1 

•^2,289  ; 

'  2,289 

798  : 

798 

°  798 

852  I 

852  \ 

852 

Ragusa  

I       106  I 

106 

°  370- 

310  \ 

■  '370  ; 

637 

:  4,065 

I       106  I 

-  106 

\  106 

106  \ 

106  ; 

• 

106 

Total   

°    4,722  [ 

4,722 

:  9,054 

5,043  : 

5,043  : 

5,310 

1/  Crops  other  than  citrus  are  not  raised  in  the  orchards, 
2/  Other  noncitrus  crops  are  raised  in  the  orchards. 

Sources    Regional  Inspectorate  for  Agriculture,  Palermo,, 


Table  4,  -  Italy:    Tangerine  Acreage,  Annual  1936-37  and  194-5-4-8 


Province 

s    1936  \ 

«  c 

1937 

;    1945  t 

1946 

i    1947  « 

1948 

°    Acres  " 

Acres 

°    Acres  * 

Acres 

'    Acres  ' 

-.  e 

Acres 

^-  — — ^ 

Specialized  Culture 

1/ 

— - 

jcilian  Peninsula  t 

;  j 

— — 

•              n  ° 

20  / 

I  s 

•31o  . 

3IO 

•  or? 

27 

:  t 

712 

ft/  1 

761 

'Calabria 

52  , 

°  ' 

143  „ 

170 

:  Total  

°                34.6  ; 

'    1,171  ^ 

1,247 

12 

I         12  °t 

'  12 

, .  .  .  j-fi- 

Caltanissetta  , , , . 

Catania  , , « , ,  

°    1,631  ! 

1,631 

I    1,631  : 

1,631 

[    2,681  I 

2,375 

Messina 

•       126  i 

126 

I  114 ; 

114 

I       114  ; 

,  153 

Palermo   

;    3,813  ; 

3,B13 

:    6,301  t 

6 , 424 

:    6,445  t 

b ,  4-94 

■Ragusa 

I           5  i 

■  5 

I   ■      12  I 

12 

Siracusa  ,,,  

'       161  S 

161 

I        222  I 

225 

I       225  : 

257 

■Trapania  , 

 , 

« .    . »- ' 

Total  

:    5,74.3  \ 

5,74.3 

I    8,285  : 

8,411 

-  a'  ■  —  -  i" 

I    9^4"^  ! 

9,303 

• 

i — ^™ — 

Mijced  Culture  2/ 

cilvs 

»                             ■     ■  » 

Ap'rip'en'to  -   - 

!     Q4.2  I 

942 

!     941  J 

941 

Caltanissetta  . , . , 

I    '40  5 

40 

42  . 

42 

42  . 

42 

Catania 

8,256 

:  8,258  : 

8,25s 

:  8,258  : 

8,258 

Enna  . ,  , . 

Messina 

!    2,394  ' 

2,394 

:  2,394  ; 

2,394 

:  2,394  , 

2,394 

Palermo  ,  

74 

49 

49  . 

49 

Ragusa   

37 . 

37 

99  ^ 

99 

Ill  ■ 

210 

Siracusa 

:    5,715  I 

5,715 

:    4,065  ° 

3,991 

:  4; 065  : 

4,102 

Trapania 

I    301  . 

381 

i       381  \ 

381 

381 

i otal  ,»»„,,,,,» 

:  17,84.1  I 

17,841 

t  16,254  • 

16,155 

:  16, 242  s 

16,378 

1/  Crops  other  than  citrus  a.re  not  raised  in  the  orchards,. 
2/  Other  noncitrus  crops  are  raised  in  the  orchards. 

Sources    Regional  Inspectorate  for  Agriculture,  Palermo, 
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CITRUS .DISTRICTS 

Sicily  .  . 

The  citrus  districts  of  Sicily  are  widely  scattered  and  differ  con- 
siderably in  character, 

Palermo.    Hear  Palerrao  arc  three  prii^iary  districts s    one  in  the 
vicinity  of  Carini,  another  a  feu  miles  inland  from. Palermo  in  the  valley 
near  lionrcali,  and  the  third  in  the  va.llcy  in  the  vicinity  of  Baghcria, 
Lemons  in  these  areas  arc  planted  SCO  to  650  to  the  hectare  (?43  to  263 
trees  to  the  acre)  and  the  tangerine  trees,  being  very  small,  arc  •planted 
as  closely  as  800  to  the  hectare  {324-  trccq  per  acre).    The  majority  of 
the  plantings  arc  on  valley  floor |    houcvcr,  there  arc  some  terraced 
plantings  on  the  sides  of  the  valleys.    In  those  districts  lemon  trees  '  • 
grow  to  a  large  size,  and  it  is  not  diificv.lt  to  find  trees  that  are  over 
100  3''ears  of  age.    Irrigation  is  e:q)ensive,  since  it  is  sometimes  necessary 
to  pump  the  i/ater  to  high  elevations  in  o-inch  steel  pipes.    It  is  not 
unusual  to  find  orchards  where  water  is  pumped  500  feet  to  irrigate  the 
upperm.ost  part  of  the  garden,    A  furrow-type  irrigation  is  followed  by 
which  the  entire  area  between  trees  receives  -jater,    From,  the  evidence  of 
the  height  and  vigor  of  the  trees,  they  seem  to  be  in  healthj*  condition 
and  receive  adequate  fertilizer. 

There  are  climatic  differences  between  the  districts  of  Bagheria  siid 
Palermo,  ,  Bagheria  has  far  fewer  pests  than  has  the  more  humid  area  of 
Palermo,    All  these  areas  have  been  infested  with  mel  secco,  but  only  in 
the  vicinity  of  Palermo  has  there  been  any  extensive  damage,  . 

Barccllona.    Narrow  citrus  districts  occur  along  the  coast  beti./cen 
Agata  and  Barccllona.    Host  plantings  are  '..'ithin  1  or  2  milles  of  the  sea, 
and  plantings  extend  inland  only  along  broad  valleys  adjacent  to  water 
courses.    The  plantings  near  Palermo  C'.rc  primarily  tangerines |  p.round 
Barccllona  thc^''  arc  more  mi::cd,    A  considerable  area  has  been  planted  to 
oranges  within  the  last  5  years.    The  cuJ.tural  practices  in  Barccllona 
differ  from,  those  in  Palermo  s    trees  are  planted  farther  apart |  they  are 
pruned  to  a  m^orc  normal  tree  shape  |  and  irrigation  water  is  applied  in 
a    basin  inmiediately  around  the  tree  trunlc,  leaving  a  dry  area  in  the 
middle.    Some  of  the  rivers  have  a  rapid  flow,  and  high  stone  walls  are 
constructed  along  the  edge  of  the  rivers  to  protect  the  groves.  This 
area  is  much  more  humid  than  PalermiO  and  receives  at  least  double  the 
rainfall, 

Messina.    The  llessina  citrus  districts  extend  from,  the  edge  of  to\m 
along  the  coast  and  up  into  the  river  valleys  to  the  vicinity  of  Taonnina, 
This  area  was  planted  alnost  entirely  to  lemons  until  the  destruction  of 
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many  of  the  older  groves  by  nal  secco.    Lemons  still  predominate,  and  most 
of  the  old  trees  are  being  replaced  by  a  resistant  variety  of  lenon,  the 
Monachelloi  ho'jsver,  sone  lemon  trees  a-re  now  being  replaced  by  tangerine 
trees,  particularly  in  mixed  plantings, 

Catania.    Continuing  along  the  coast,  the  next  citrus  district  begins 
at  Fiiaaeireddo  and  continues  to  Catania,    This  is  a  narrow  planting,  alxiost 
entirely  of  lemons,  located  along  the  fertile  coastal  slopes  of  Kt.  Etna, 
Other  crops  J,  such  as  grapes  and  vegetables,  are  raised,  and  many  plantings 
are  a  mi::ed  culture.    The  old  trees  in  this  area  reach  a  height  of  25  feet, 
and  many  of  them  seem  to  be  vcr;r  oldj  some  nearly  100  years.    There  arc  no 
citrus  plantings  in  the  irmcdiate  ■'/icinity  of  Catania, 

Patcmo.    A  large  orange  district  is  found  in  the  river  valleys  below 
Paterno,    This  area  consists  almost  entirely  of  oranges  and  is  the  home  of 
the  famous  Sanguinello  variety.    Although  the  orchards  are  cultivated  b^- 
hand,  the  trees  are  planted  farther  apsjrt,  being  only  about  4-00  to  the 
hectare.     Irrigation  ijater  is-  applied  by  means  of  furrcvjs,  a  system  similar 
to  the  practice  near  Palermo,    In  orchards  near  the  Simeto  River,  gravity 
v/ater  for  irrigation  is  available.    The  interesting  thing,  in  this  district 
is  the  rather  extensive  new  plantings  of  oranges,  ",.'hich  \7ill  increase  pro- 
duction in  the- next  5  years, 

Adrano.    In  the  Simeto  River  valley  near  Adrano  is  another  orange  dis- 
trict with  many  new  plantings,    Lhilike  most  other  areas  of  Sicily,  this 
valley  has  gravity  \7ater,  s.nd  it  is  not  unusual  to  see  a  wide  stream  of 
clear  mountain  \rater  flowing  in  the  vicinity  of  citrus  plantings.     In  nev; 
orchards  the  trees  are  planted  farther  apart  than  in  the  old  orchards — 
about  ^00  trees  per  hectare.    Cultivating  v;ork  is  still  done  by  hand,- 

Lcntini  and  Francpfpnte.    The  first  orchards  south  of  Catania  lie  in 
the  valleys  below  and  around  Lcntini,  and  fOOJitinue  up  the  vallcj''  to  the 
vicinity  of  Frcincofontc,    These  plrntings  arc  primarily  orange,  and,  as 
at  least  20  percent  of  the  orchards  have  been  planted  -jithin  the  last  8 
years,  a  large  increase  in  production  may  be  expected  from  this  district. 

Siracusa.    The  river  valleys  along  the  coast  between  Lentini  and 
Augusta  are  planted  primarily  to  lemons,  end.  larger  plantings  of  lom.ons 
cxc  found  on  the  plain  north  of  Siracusa,  '  In  this  area  the  nc\j  plantings 
of  oranges  rjid  the  new  tangerine  plantings  in  existing  lemon  orchards  are 
indicative  of  the  grovjer's  fear  of  the  destruction  of  his  property-  by  mal 
secco.    In  this  area  and  in  the  sm.all  citrus  plantings  tov/ards  Koto, 
bitter  orange  trees  are  often  planted  around  the  lemon  groves.  The 
blossoms  and  leaves  of  the  bitter  orange  are  utilized  for  the  production 
of  neroli  and  petit  grain,    Hone  of  the  plantings  observed  vere  of 
great  age,    Hovjever,  it  is  believed  that  some  of  the  earliest  citrus 
plantings  in  Sicily  v/erc  located  near  Siracusa  and  that  citrus  has  been 
raised  in  this  vicinity  since  the  ycEir  1000, 


Xtalian,  Peninsula  ~  •  :  . 

The  citrus  districts  on  the  Italian  peninsula  differ  in  character 
from  those  of  Sicily,    In  the  southermost  part  of  the  region  of  Calabria 
and  in  the  vicinity  of  Reggie  are  large  plantings  of  the  berganot,  which 
is  a  lemon- type  finiit  utilized  for  the  production  of  essential  oils  and 
citric  acid.    Primary  plantings  are  located  along  the  river  valleys 
beyond  Reggio  and  in  the  valley  near  Villa  San  Giovanni,     In  this 
southern  area  there  are  also  plantings  of  orange  and  tangerine  trees  in 
small,  widely-scattered  areas ■ 

Along  the  coast y  plantings  consisting  primo.rily  of  oranges  and 
tangerines  are  found  near  Gioia,  Tauro,  Rosarno,  Vibo,  Francavillai;  San 
Pietro,  CetrarOj  Diamante ,  and  as  far  north  as  Genoa,  and  a  larger  orange 
district  is  to  be  found  near  Salerno,    Considerable  plantings  of  lemons 
and  oranges  arc  found  on  the  Sorrento  peninsula  south  of  Naples,  and 
scattered  citrus  plantings  are  located  in  favored  areas  between  Naples 
and  Rome,  one  of  the  largest  districts  being  in  the  vicinity  of  Fondi, 
However,  the  districts  bctvrcon  Naples  and  Rome  arc  not  as  v/cll  cultivated 
as  those  in  the  southern  arc8.s. 

The  coastal  plantings  of  Italian  citrus  groves  arc  adjacent  to  v/ater 
courses  near  the  sea  or  in  the  flat  coastal  plains  as  arc  found  near 
Salerno, 

§orrejliot  One  of  the  most  interesting  citrus  districts  is  on  the 
Sorrento  peninsula,  south  of  Naples,    This  ist  a  beautifully  situated, 
mountainous  peninsula,  with  elevations  of  at  least  3yOOO  feet  close  to 
the  sea.    The  main  crop  is  lemons,  but  oranges  and  tangerines  are  also 
raised.    This  is  an  intensive  cultivation,  viith  every  available  foot  of 
land  being  utilized.    The  citrus  orchards  are  located  in  the  valleys  on 
the  north  side  of  the  peninsula  and  are  found  from  near  sea  level  to 
heights  of  almost  1,500  feet, 

A  unique  cultural  practice  is  folloxjed  to  protect  the  groves  from 
frost.    All  the  citrus  is  raised  under  a  frarae\;ork  of  poles  with  lateral 
cross  pieces  at  the  top  approximately  5  feet  apart.    In  winter  m-ats  are 
laid  on  top  of  the  poles  to  cover  the  entire  orchard. 

Other  crops,  such  as  v/alnuts,  olives,  grapes,  and.  vegetables,  are 
raised  in  the  citrus  orchards.    It  is  not  unusual  to  see  a  grove  with 
products  being  raised  on  five  levels:    walnuts  on  tall  trees  35  feet 
above  the  ground,  grapes  trained  on  the  fram.ework  over  the  citrus  trees, 
the  main  crop  of  citrus  below  the  frame\;ork,  tom.atoes  on  the  ground,  and 
finally  root  crops,  such  as  potatoes. 

Trees  are  planted  rather  close  together,  the  common  planting  distance 
1  being  "24-  palms,"  12  to  15  feet  apart. 

An  unusual  type  of  irrigation  process  is  followed.    A  basin  8  feet  in 
diameter  is  dug  around  the  tree,  and  there  is  a  high  mound  of  earth  betv/een 
each  tree.    As  in  Sicilian  orchards,  all  cultivating  and  spraying  is  done 
by  hand. 
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Fruit  raised  on  Sorrento  is  usually  packed  on  the  peninsula,  Fiano 
Sorrento,  a  small  to\m  approximately  3  miles  inland  from  Sorrento,  is  the 
location  of  two  packing  houses  and  the  headquarters  of  most  packers  and 
exporters.    The  packed  fruit  is  talien  by  truck  to  Naples,  and  e::port 
shipments  arc  made  from  this  port.    There  is  no  processing  industry  on 
Sorrento,  since  culled  fruit  is  sold  for  fresh  consumption  either  in  the 
vicinity  of  Naples  or  in  Rome, 
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CLmTE 

The  climate  in  the  sotithern  part  of  the  Italian  peninsula  and  in 
Sicily  is  extremely  mild  and  highly  siiited  to  the  production  of  citrus 
fruit.     In  Sicily  the  even  temperature  and  humidity  seem  ideal  for  the 
production  of  lemons |  in  some  sections  the  climate  is  so  mild  that 
bananas  will  ripen.    On  the  \/hole,  the  climate  is  more  temperate  than 
in  the  majority  of  the  California  lemon  producing  areas.    In  the 
California  cio;nis  districts,  the  temperature  range  is  greater,  v/ith 
higher  and  lower  ezArercies;  the  hiomidity  is  loi/er;  and  the  winds  from  the 
Pacific  are  stronger  than  those  from,  the  Mediterranean, 

Raj^f  all 

There  is  some  variation  in  rainfall  between  districts,  the  avera.ge 
rainfall  is  appro:-:imately  29  inclies  a  year  in  Palermo,,  slightly  over  30 
inches  near  Messina,  and  approx^jnately  34  inches  at  Naples,    The  heaviest 
periods  of  rainfall  are  from.  October  to  March,    In  some,  years  there  is 
intermittent  rainfall  during  the  spring  a.nd  summer  months  |    hov/ever,  this 
is  usually  a  negligible  quantity  and  insufficient  to  eliminate  the 
necessity  for  irrigation. 

Table  5.  -  Italy?    Rainfall  at  Palermo  and  Naples  by  Months  194-0  l/ 


Month  °  Palermo  »  Naples 

 ^^jj-cheg..  °  Inches 


January   I  10,2  J  6,9 

February   °  3,6  °  2,5 

March    °  3.0  °  0,4 

April    °  4.S  ;  2,2 

May  , . .  . ,  I  10.0  ,   °  1.1 

June   o....  °  1,8  ;  1.3 

July    I  Z/  I  1.3 

ku[iM3t                   = ,  o . .  1,8  °  0,7 

September   °  0,1  0,4 

October  5,0  [  7.3 

November    !  1,3  ■■  2.9 

December   °  12.7  !  2,9 


Total   T  .  5/,,3  \  29.9 


1/  1871-1937  average:  28,9  inches  at  Palermo  and  34.0  inches  at  Naples, 
2/  Not  available^ 
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Tejoperature 

Tlie  monthly  ran^je  of  teinperatures  (see  Table  6)  indicates  the  iiildneBS 
of  the  climate.    The  daily  range  is  seldom  greater  than  20  degrees  in 
vrinter,  and  is  usually  less  than  15  degrees  in  sunmier. 

Table  6,  -  Italy;    llinimm  and  Maximum  Temperatures 
at  Naples,  194-2  and  Palermo,  1940 


honth 

• 

:  Naples 

—  ■ — — 

5      Palermo  (194-0) 

'  Minimujif^ 

I  Ma::imum*^ 

-  Klnmura^F 

'  l^!e.ximum 

32 

•  57 

;  4.3 

I  62 

I  62.6 

.  46 

I  61 

March  , . . . .  . , , .  . . 

4-6 

;  6S 

37.4- 

t  68 

April                 a . 

46 

70 

:  51 

s  71 

Mcly    ,  ,  ,  0  e  1  c  .  .  » .  »  . 

47 

I  84. 

:      58  • 

s  78 

June         0 . 

......  57 

;  90 

65 

^  79 

JU-ly     ,,eo,  «. 

  .  63 

°  93,2 

I       75  • 

t  85,5 

August 

.....  °  66 

?  92 

72.5 

I  85 

  :  65 

91.3 

67 

•  81.5 

October 

......  54 

;  86 

60 

;  82 

, , , ,   0  A2 

82 

I  51 

;  69 

December 

40 

I  65 

I  41 

60 

Frost 

In  spite  of  the  mild  climate,  there  is  a  frost  hazard  in  Sicily 
and  southern  Italy,  and  damaging  frosts  occurred  in  March  194-0 .  and 
again  in  March  1949. 

The  1940  frost  v;as  particularly  severe  as  the  gi'oves  suffered 
extensive  tree  daiiiagOj  in  addition  to  los'"-  of  unharvcsted  fruit, l/ 
In  the  territories  affected  (principally  Lcntini,  Francof onte,  Falagonia, 
Patorno,  and  Adrano  in  vSicily^  and  the  Calabria  region  in  southern 
I'baly) ,  the  damage  was  f ortujiately  limited  to  orange  groves  in  the 
valleys  I  those  on  higher  ground  vrerc  injured  either  slightly  or  not  at 
al].,    'Cn  one  area  ncjiT  Palermo  the  frosts  caused  perceptible  d<'image 
only  to  the  tangerines  by  destroying  the  blossoms. 

The  nature  of  the  frost  aggravated  the  damage.    The  cold  rain  of 
the  9th  and  the  cold  vind  of  that  night  vero  follo\/ed  by  a  hot  svm  the 
morning  of  the  lOth;  then  cemc  the  second  cold  wave  of  2  days'  duration. 
The  rapid  succession  of  freezing,  thawing,  and  freezing  vras  more  dis- 
:-3trous  than  the  drop  to  below  0°  C.  would  have  been  in  itself, 

1/  V,  Can-ante,  La  Gelata  de.gli  Aranceti  nel  19A0,  Acireole  Bollettino 

N,  74,  R.  Staaione  Siperimental  "di  Frutticoltura  e  di  Agrumicoltura,  Acireale 


Trees  vjcre  affected  to  varying  degrees ,  ranging  from  the  loss  of  a 
fev7  shoots,  to  the  death  of  extensive  parts  of  the  top,  and,  in  exceptional 
instances,  to  the  death  of  the  entire  tree.     In  some  cases,  the  entire 
year's  crop  was  lost 5  in  others,  noriiia,!  production  could  not  be  expected 
for  4  or  5  years. 

The  194-9  frost  again  affected  the  orange  groves  in  the  lov;  valleys 
most  SGvere3.y,    Groves  in  the  vicinity  01  Patcrno  and  Adrano  suffered 
particularly.    The  lemon  producing  areas  uerc  only  slightly  damaged  as 
they  are  located  near  the  seashore  and  usually  on  terrain  which  has  a 
good  cold  air  drainage.    The  bergariiot  groves  near  Calabria  were  also 
damaged  by  this  frost,  but  tliesc  are  particularly  siisccptible  to  frost. 

From  the  time  of  year  at  vjhich  the  19/1-0  and  1949  frosts  occurred, 
it  would  seem  that  March  may  bo  one  of  the  m-onths  of  greatest  frost 
hazard  in  the  Italian  citrus  areas,    I'^rosts  as  severe  as  the  one  in  194-0 
arc  believed  to  represent  an  extreme  climatic  condition  v;hich  may  occur 
about  once  in  20  years. 

Only  on  the  Sorrento  peninsula  are  steps  taken  to  protect  the  groves 
against  frost.    There,  protective  mats  arc  laid  over  a  permanent  framework 
of  poJ.es  in  winter. 


CULTURAL  PRACTICES 


The  Italian  citrus  cultural  methnds  are  reriiiniscent  of  those  in  Spain, 
and  hand-digging  is  a  primary  method  of  cultivation.    In  the  larger 
orchards,  particularly  in  plantings  of  orange  on  the  valley  floors,  team 
cultivation  may  be  used  in  the  rows  between  the  trees,  the  areas  under  the 
trees  being  cultivated  by  hand.    Only  one  tractor  v^as  seen  in  the  citrus 
groves  visited,  and  it  was  a  very  small  type  apparently  used  primarily  for 
the  hauling  of  equipm.ent  and  fruit  vathin  the  orchard  itself.    As  in  other 
areas  of  hand  culture,  intensive  use  is  m^^de  of  the  land  area,  and  the 
trees  are  closely  planted. 


Labor 


The  abundance  of  rather  inexpensive  labor  makes  hand  cultivation  pos- 
sible.   In  19 U9  the  average  daily  "v^age  for  farm  labor  ?v'-as  approximately 
700  lire  ($1^22)  per  day.     As  an  example  of  the  labor  load  required  for 
the  operation  of  a  property,  a  rather  large  grove,  v/hich  probably  made 
more  effective  \is3  of  labor  than  3om.e  of  the  sm.aller  operations,  required 
38  man  days  i;er  acre  per  year  for  operation,    part  of  this  grove  was  very 
closely  planted  so  that  the  ground  w<uS  shaded,  eliminating  the  grov-rth  of 
weeds,  and  this  accounted,  at  least  partly,  for  the  lower  labor  load 
required. 

In  the  accompanying  tabulation  of  the  labor  load  in  tvio  groves  near 
Sorrento  a  higher  labor  load  is  indicated,  one  grove  requiring  23h  man 
days  per  hectc^re  (95  man  days  per  acre)  per  year  and  the  other  grove  339 
man  days  per  hectare  (137  man  days  per  =icre)  per  year  (see  Table  7)» 
These  labor  loads  may  be  considered  as  more  typicd  of  the  average  small 
grove . 

Since  the  citrus  industry  is  an  old  one  in  Italy,  skilled  labor  is 
available  for  cultivation,  and  for  T-ork  on  disease  control,  tree  propa- 
gation, spra3'"ing,  and  fertilization.    For  grove  operations  such  as  pruning 
and  harvesting  regular  farm  "nelp  is  also  utilized.     In  small  groves 
operated  by  the  ovmers  or  a  renter,  the  entire  f  jrdly  participates  in 
some  of  the  cultural  operations. 
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Table  7.  -  Italy:    Yearly  Requirements  of  Manpower  per  Hectare 

in  a  Citrus  Grove 


Tyi^ie  of  V\fork  ' 

lasselubrense 

Amalf i 

M  an 

''"foman  j 

Boy 

Total 

iv,'  d-i-  A 

►Woman  , 

Boy  :  Total 

Days 

>  Days  ! 

DpVS  : 

Days  1/ 

Days  . 

Days  s 

Days  1/ 

67 

67 

'    3^0  ' 

50 

Digging  holes.  ; 

21 

27 

26 

- 

26 

Fertilizing .......«; 

2 

9  . 

I 

h  . 

9| 

17  . 

- 

17 

Transportation  of  ; 

fertilizers.  ; 

21  ; 

- 

13 

3  • 

1 

"3I 

h  ' 

/ 

0 

ft 

Pruning  ! 

hS    :  26 

26 

-  ; 

- 

30 

- 

30 

Placing  of  tree 

9 

22y 

i  21 

U3 

U2| 

Removal  of  tree  j 

covering  , 

h 

13  ' 

10-1 

i  21 

30 

36 

Transportation  of 

branches . ..... o , 

85 

51 

Lemon  picking  ! 

hi 

'  13 

h? 

'i  32 

15 

39^ 

Total. ..... .....•! 

'  198  ! 

'    23  ! 

1 

23U 

1 

'  227 

'  112 

'    88  U/  339 

1/    Man  working  day  is  8  hours.    Vifoman  working  d-.y  is  equal  to  0,6  man 
working  day.    Boy  working  day  is  equal  to  0,5  man  working  day.    Total  is 
given  :.n  man  working  days  of  8  hours. 


2/  jCccording  to  Professor  Allessandro  Brizi  of  the  University  of  Naples, 
a  student  of  agricultural  conditions  in.  Compania,  m.anpower  requirements 
per  hectare  equal  U65  working  days  per  year.  This  estintite  has  been  con- 
sidered as  too  high  by  farmers  in  the  area.  The  above  data  were  gathered 
on  the  spot.  Although  labor  requirements  on  some  particular  fc^rms  exceed 
the  totals  given  above,  these  nevertheless  represent  c  fair  estimate  under 
average  conditions. 

Source:    A  report  of  the:  American  Consul  at  Naples,  Italy. 
Mixed  Culture 

The  density  of  population  and  the  restricted  areas  of  land  suitable 
for  iri'icated  culture  make  it  necessary  to  practicii  intensive  land  use, 
and  as  many  as  five  crops  may  be  seen  in  c-n  orchc^rd  at  one  tirr.e.    Some  of 
the  land  devoted  to  citrus  culture  is  very  fertile,  and  it  is  possible 
clim.atically  to  r  i  se  sever.^l  crops  during  the  ye^r.    It  is  not  unusual 
to  s:-c  large  olive  trees  which  are  pruned  so  that  their  loof  surface  is 
above;  the  trees  in  a  lemon  grove.     In  certain  arcj.s,  wulnut  trees  are 
grovm  in  a  si-iilar  manner,  with  the  le.jf  surfar.-c  sometimes  j.s  much  as  35 
feet  above  the  ground.    Peaches,  pears,  ...nd  other  deciduous  fruits  ^nd 
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figs  are  ;,.lso  interplanted  vdth  IcraoriG,  and  grapes  and  row  crops  are  pro- 
duced in  season  irj  most  gardens.    This  v-ry  intensified  agriculture  is 
made  possible  by  the  use  of  hand  labor.    Utilization  of  tractors  vrould 
require  a  greater,  specialization  in  the  crops,  grovm,  end  .a  reduction  in 
crop  area,  as  much  of  the  land  now  utilized  by  hand  cultivation  could  not 
be  cultivated  vdth  povver-draTO  tools.  .      .  ' 

^,n  extreme  example  of  the  practice  of  mdxed  culture  vr^s  seen  on  the 
?orrcnto  peninsula  near  Naples  where  five  crops  v-'ere  raised  in  a  grove  at 
one  ti  ;^:  .    In  this  district  ev^.-ry  grove  is  covere  d  by.  a  f.raraev^'ork  of  poles 
upon  ■•:hich  -straw  mats  c,re  placed  in  wi.nt-r  to  protect  the  grove  against 
cold.    Grape  vines  v?ere  trained  alona;  the  ...poles,  ..nd  grapes  v;ere  groim  as 
the  second  crop.    Large  walnut  trees  were  planted  In  the  j;roA^e  _nd  were 
trimn;ed  very  high  with  the  leaf  surface  v/ell  above  the  friunework  'of  poles 
covering  the  citrus  grove.    On  the  surface  of  the  ground  ,'t'omatot;S  ' arid 
other  roY'-crop  vegetables  were  being  produced,  ..nd  in  the  ground  were 
such  tubers  as  potatoes,-  thus  making,  in  all,  five  .crops  on  five  different 
levels,  indeed,  an  intensive  agriculture^. 

Most  of  the, Italian  citrus  groves  must  not  only  raise  a  cash 'crop 
for  their  operators,  but  must  also  produce  a  oubstariti.V;!  quantity  of  the 
famaly  foodstuff.  This  .  practice  of  mixed  culture  is  a  v^-ry  complicaiting 
factor-  in  estin.ating  the  production  of  u.  .grove,,  for  an  important  portion 
of  grove  income  is  obtained  from  crops  other  than  citri^s.  i¥hen  the  real 
value  of  th  e  s  e  c  ~  'o  p  s  is  taken  into  consideration,  the  cost  of  cit.rus, pro- 
duction is  reduced  to  a.  considerable  degree. 


Planting  Distance 

The  distance  at  which  citrus  trees  are  planted  depends  upon  district 
and  terrain.    The  most  closely  plcinteci  groves  of  tangerines  and  lemons 
were  observed  in  the  vicinity  of  Palermo.    There,  in  older  orchards,  lemons 
were  planted  600  to  61.^0  trees  to  the  hectare  (2U3  to  263  trees  to  the  acre), 
and  tangerines  were  even  more  closely  planted,  averaging  800  trees  to  the 
hectare  (3?4-  trees  per  acre).     In  these  closely-planted  orchards,  most  of 
the  tangerine  trees  were  dvfarf  in  size,  and  10-year-old  trees  were  observed 
which  were  not  more  than  7  feet  tall.     A  pattern  of  close  planting  and  high 
pruning  is  followed  along  the  coast  of  Sicily  i'rom  Palermo  to  Messina,  In 
this  entire  district  both  lemon  and  tanecriro  trees  are  planted  approxi- 
mately 10  to  12  feet  apart  in  most  orchards- 

In  the  plantings  along  the  coast  bet'/reen  Messina  and  Catania,  a 
different  plantinf.'  distarine  is  practiced.    In  the  terrace  plantings  where 
most  of  the  verdelli  lemons  are  r.':iS';,d,  the  pl>xnting  distance  along  the 
rows  may  be  only  10  to  12  feet,  and  the  distance  betv/een  terraces  may  be 
approximate  1;>  20  feet.    The  lemon  groves  near  the  seasliore  are  located  on 
relatively  level  land;  here,  the  l^rees  are  larger  and  are  planted  at 
greater  distances  than  is  the  case  on  on  the  Palermo  coast.  Planting 
distances,  even  in  old  orch...rds,   are  appi'oximately  20  feet. 


Planting  distances  for  oranges  are  about  the  same  as-  for  lemons, 

although  the  orange  trees  do  not  grow  as  large  as  the  lemon  trees  and  are 
pruned  differently.    The  Italian  orange  trees  are  small  by  United  States 
standards,  few  being  taller  than  12  feet»    In  the  orange  districts  of 
Paterno  and  Adrano,  inland  from  Catania,  at  least  13'0  trees  are  planted 
to  the  acre. 


Pruning 

Pruning  practices  vary  primarily  in  accordance  mth  the  planting 
distances.     In  the  vicinity  of  Palermo,  where  the  groves  are  closely  ■ 
planted,  trees  are  pruned  high  in  an  upritht  manner  so  it  is  possible  to 
walk  under  them,  even  close  to  the  trunk.    The  entire  orchard  is  covered 
by  the  tree  tops,,  and,  since  the  tops  of  the  trees  are  pruned  flat,  the 
foliage  gives  the  appearance  of  an  arbor.    The  pruning  might  be  called  a 
group  pattern  pruning,  since  it  is  impossible  to  differentiate  between 
individual  trees.    In  lemon  groves  observed  near  Palermo,  in  addition  to 
the  lov'fer  limbs  being  removed  in  order  to  r^ise  the  skirts  of  the  trees, 
the  top  foliage  is  pruned  heavily  at  least  once  during  the  year.  This 
reduction  of  foliage  might  be  necessary  due  to  the  close  planting  of  the 
orchards.     In  the  lemon  areas  to?>rard  Messina  and  Catania  vriic  re  trees  are 
planted  at  greater  distances,  the  tree  is  opened  up  to'  admit  sunlight, 
and  each  tree  is  separated  from  the  others. 

Tangerine  trees  are  pruned  to  admit  light.    Orange  tr':es  are  not 
pruned  as  heavily  as  lemon  trees |  in  most  districts  they  are  kept  in  their 
natural  shape,  ¥/ith  the  skirts  close  to  the  ground. 

The-  trees  are  pruned  in  the  early  spring.    The  foliage  removed  from 
the  bitter  orance  tree  is  utilized  in  the  manufacture  of  petit  grain,  the 
foliaee  from  lemon  and  or._,nge  trees  is  used  for  fodder  for  domestic  ani- 
mals, and  the  larger  vrood  is  used  for  firevrood. 

Since  the  fmgus  disease,  mal  secco,  has  become  serious  in  Italian 
lemon  orchards,  the  problem  of  pruning  has  been  increased.    To  control 
the  disease,  grov-s  must  be  constantly  inspected  and  infected  areas 
promptly  removed.     If  the  fungus  is  under  the  bark,  the  bark  is  rem.oved 
so    that  the  infection  may  be  exposed  to  the  sunlight  and  air  to  kill 
the  invading  fungus.    This  method  of  controlling  mal  secco  is  time-con- 
suming and  expensive. 

Nurs-ry  Trees  and  Root  Stock 

fls  in  other  Mediterranean  areas,  the  sour  orange  -  root  is  used  almost 
exclusively.    Tree  propagation  methods  are  changing  as  a  means  of  protec- 
tion against  mal  secco,  end  some  growers  ere  experimenting  with  a  sweet 
"sandwich"  of  wood  betvreen  the  sour  root  and  lemon  top.     Sweet  orange  is 
ordinarily  used  for  this  piarposej  however,  tangerine  has  also  been  observed. 
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Each  grov-^er  raises  his  or/n  nursery  trees  from  seed,  doing  the  budding 
and  trrdning.     It  is  a  general  practice  to  bud  quite  high,  from  1  to  2 
feet  from  the  ground,  as  protection  against  gummosis.    Since  the  propaga- 
tion of  citrus  is  not  centralized  in  cojnmercial  nurseiies  to  any  important 
degree,  it  is  quite  likely  th..it  there  are  varietal  differences  between 
districts.    Therefore,  in  any  one  type  of  fruit,  it  vrould  be  most  diffi<* 
cult  to  obtain  pure  strains  of  any  one  vai^iety.  .  It  is  entirely  possible 
that  many  bud  sproiits  and  mutations  have  been  propagated  v/hen  they 
exhibited  what  the  orchard  operator  believed  to  be  superior  characteristics 


Trees  planted  in  the  winter  m.ay  be  planted  bare  root;  in  the  spring 
and  summer  they  are  balled  in  the  tr-^ditional  Fianner, 

A  considerable  portion  of  the  citrus  are,.s  is  devoted  to  nursery 
plantings,  as  the  general  expansion  of  the  citrus  industry,  particularly 
new  plantings  of  oranges  and  tangerines,  and  the  replacement  of  mal  secco 
killed  lemon  trees  by  resistant  varieties  has  created  the  need  for  nursery 
stock.    One  garden  of  k$  hectares  (111  acres)  had  a  nursery  mth  at  least 
a  thousand  budded  trees  and  many  thousands  of  growing  seedlings.  Because 
of  the  very  heavy  planting  of  trees  per  acre,  a  great  number  of  trees  are 
necessary  Tor  the  extension  of  plantings » 

Tree  replaccm.en"B'.     Wear  Palermo,  when  it  is  necessary  to  replace  a 
tree,  the  stump  is  dug  out  in  ivintcr,  lime  is  put  in  the  hole,  and  8 
inches  of  soil  is  added ^    Before  replanting,  the  lime  residue  is  removed 
and  the  top  soil  replaced.    Wacn  trees  are  replanted  in  sumjner  they  are 
balled,  the  earth  around  the  tree  roots  being  held  together  by  a  basket. 

Citrus  has  been  raised  in  Sicily  for  nearly  a  thousand  years,  and 
old  orchards  have  been  -replaced  ^Yith  new  plantings  quite  successfully. 
•Replants  observed  in  orchards  were  usually  vigorous,  even  in  orchards 
where  other  trees  were  100  years  of  age.    The  replacement  program  prob- 
ably owes  its  success  to  the  great  care  vhich  '.ach  tree  receives  through 
hand-cultural  methods,  to  the  rich  soil  which  has  been  enriched  many 
tim.es  through  volcanic  action,  and  to  the  favorable  climatic  conditions 
which  give  -the  trees  sufficient  vigor  to  overcom.e  many  of  the  shocks  of 
tree  replacement. 


Irrigation 


pll  citrus  plcintinks  in  Sicily  and  Italy  are  in  irrigated  culture, 
and  indeed  water  is  the  lifeblood  of  the  industry.    The  occasional  sum- 
mer rain  provides  some  moisture,  tut  the  orchards  depend  on  irrigation 
during  the  dr;r  sumjn.er  months.    Since  the  areas  planted  to  citrus  are 
primarily  on  sloping  ground,  often  on  quite  steep  hj.lls,  the  problems  of 
irrigation  are  very  com.plex.    Some  of  these  problem.s  are  reminiscent  of 
those  m.et  in  irrigating  the  terraced  avocado  orchards  in  southern 
California. 
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Groves  located  along  water  courses  or  near  springs  are  irrigated  by 
gravity  v/ater,  which  is  obtained  at  sraal.l  cost,  out  groves  in  this  favor- 
able situati'^-n  are  in  the  minority,       •  . 

The  majority  of  groves  are  irrig -ited  by  pumped  vr.ater,  Yvhich  is  often 
lifted  under  pressure  to  high  elevations  in  order  to  irrigate  the  upper 
terraces  of  hillside  plantings.     Irrigation  water  obtained  in  this  manner 
is  very  expensive  because  of  tne  cost  of  installing  the  steel  pipes  and 
pumping  equipment  and  the  scarcity  of  fuel  d.nd  electric  povrer. 

Wot  long  a?:o,  all  citrus  groves  were  irrigated  by  gravity  water  or 
by  water  pumped  by  do nkcv -powered  installations.    Under  these  conditions 
there  was  a  limit  to  the  elevations  whicti  could  be  i.rrigcited.    l\fov\r,  ivith 
electric  porrer  and  Diesel  ;jnd  gasoline  engines,  area_s  can  be  irrigJited 
which  had  to  t)e  dry  farmed  before. 

The  extension  of  T'lantings  because  of  power  pumping  is  still  going 
on,  and  the  new  lemon  acreage  observed  near  Roccalumera  is  on  newly- 
developed  high  terraces  built  on  the  side  of  valleys  7/hich  rise  sharply 
from  the  seashore.    This  acreage  should  be  free  from  frost  because  of 
the  excell.ent  cold  air  drainage,  and  th>:;  light  gravelly  soils  will  pro- 
duce a  fine  quality  lemon. 

In  visiting  irrigation  pl,.nts,  one  is  surprised  at  the  size  of  the 
machinery.    Many  of  the  old  plimts  are  run  by  gas  engines  'vvhich  use  coal 
gas  as  a  fuel,    Vi/hile  the  actual  pumping  does  not  require  much  power,  the 
pow./r  plant  used  to  boost  the  water  to  a  higher  elevation  is  usually  very 
large  <and  expensive  —  one  grove  had  a  1,000  to  1, 500  h.p.  Diesel  ungine 
to  furnish  the  necessary  power,  and  the  equipment  and  pumping  plant  might 
easily  cost  .1125^000,    This  grovr.  sells  v</ater  to  other  groYA':rs  at  the  rate 
pf  lj300  lire  per  hour  for  a  flow  of  kO  cubic  meters  per  hour,  Y>rhich  is 
sufficient  to  irrigate  30  trees.    Sine:  ta^'-rc  cve  approximately  600  trees 
to  the  hectare,  the  cost  of  Wo.tcr  is  26,000  lire  per  hectare  per  irriga- 
tion, or  %V]  per  acre  at  the  current  r  .te  of  exchange.    At  this  rate  the 
usual  5  irrigations  woii.ld  coat  %90  per  acre  per  ye^x  in  this  grove. 

In  another  gro^e  near  Roccalumera  on  terraced  plantings,  we.tsr  is 
purchrsed  at  the  rat_  of  2,000  lire  per  hour  for  approximately  $0  to  60 
miner's  inch?s,  -/vhich  is      flow  of  w<.t^,r  sufficient  to  irrigate  approx- 
imately 2,117  acres  or  1  hectare  in  3  nours.    Hero  the  cost  is  6,000  lire 
per  hectare  per  irrigation,  or  about  $i|.00  per  acre  per  irrigation  at  the 
current  rate  of  exchange..    .  •• 

Pt  Carina,  on  th-  rather  levt-l  valley  floor,   the  irrigation  practices 
are  different  from  those  near  Palermo:    At  Carini  there  are  long  basins 
enclosing  several,  trees;  at  Palcrm.o  one  basin  is  used  for  each  tree. 

Near  Palermo  a  grove  visited  v/..s  said  to  be  irrigated  seven  times  a 
year,-  on  the-  average,  from  March  to  September. 
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'•fithin  the  groves,  water  is  distributed  by  hilcJIS  of  small,  opsn-tj/pe 
Moorish  ditches,  end  the  irrigation  tool  is  the  short-h5.ndled,  hoe-like 
Lmplement  ■'.vhich  is  nsed  for  cultivf^tion.    Water  is  controlled  in  the  small 
ditch  by  means  of  a  stick  v.dth  c.  mop-like  attachment  of  burlap.     It  is 
moved  dovm  the  ditch  to  the  place  of  diversion  and  held  in  place  at  the 
new  point  to  be  irrigated  in  order  to  dam  the  flovT  of  v/cter  in  the  main 
channel. 

Tills  irrigati^-^n  practice  seems  to  be  fairly  adequate  except  that 
water  is  applied  close  to  the  trunks  of  the  tree  in  raost  orchards,  which 
would  seem  to  increc^se  the  hazard  of  gummosis. 

There  are  some  undeveloped  water  resources  in  Sicily,  particularly 
in  the  region  of  Catania.    With  proper  dams  to  collect  w^ter  in  seasons 
of  heavy  rainfall,  great  areas  could  be  brow;ht  under  irrigation,  aid 
considerable  acreage  made  suitable  for  the  planting  of  citrus.  Reclama- 
tion projects  now  under  -'m.y  in  the  vicinity  of  Catania  will  m_ake  available 
at  least  12,000  hectares  of  such  property. 


Fertilization 

Fertilization  is  extremely  important  to  the  Italian  citrus  grower 
ordng  to  the  intensive  use  of  land,  but  the  application  of  fertilizers  is 
complicated  by  the  mixed  plantings  of  citrus  and  other  crops. 

in  accepted  f ertilizati'-'n  practice  in  producing  lemon  groves  is  to 
aprly  h  to  5  baskets  (containing  about  'iih  pounds  each)  of  manure  for  each 
tree  every  3  years,  and  1-|  to  2  kilos  (3«3  to  h.h  po-jnds)  of  sulphate  of 
ammonia  and  1  kilo  (2.2  pounds)  of  superphosphate  each  year,  Corisidering 
that  the  custom.ary  planting  contains  approximately  600  trees  per  hectare 
(2U3  trees  per  acre)  the  above  application  would  be  U3,000  to  53jOOO 
pounds  of  manure  per  acre  every  3  years,  803  to  1,071  pounds  of  sulphate 
of  amrr.onia  per  acre  per  ye.^r,  and  ^35  pounds  of  superphosphate  per  acre 
per  year.  I 

Computi.np  the  costs  of  the  above  applications:  I 

.  Manure.    Manure  at  hO  lire  per  basket  of  approximately  hh  pounds, 
ii  to  5  baskets  every  three  years,  costs  I60  to  200  lire,  26  to 
3$  cents  per  tree  per  application  or  1/3  of  this  per  year  or 
3?, 600    to  31,860  lire  per  hectare  (|22.1i,3  to  127.8?  per  acre 
per  year) . 

Superphosphate .    1  kilo  (2.2  pounds)  per  tree  per  ye^r  or  6OO 
kilos  per  hectare  (535  pounds  per  acre)  at  19  lire  per  kilo, 
ll,iiOO  lire  per  hectare  (^i^8.02  per  acre). 

gulohate  of  Amironia.    2  kilos  (U.U  pounds)pcr- trrc  rrr. yrrr  or  1,^00 
kilos  (2,6U6  pounds)  per  hectjre  at  h9  lire  p..^r  kilo,  58,800 
lire  per  hectare  (IUI.38  per  acre). 
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Summary,     jsccording  to  this  prc^ctice  the  cost  of  fertilization 

Lire  Dollars 


may  be  summarized  as  follows: 
Item 


per  hectare  per  acre 


Manure  {h  to  5  baskets  per  tree 
every  3  years  '3  I4.0  lire  per 
■basket)  ,  ...o.,...  31,880  -  39,600        22.)43  -  27.8? 

Superphosphate  (1  kilo  (2.2  pounds) 

per' year  ©  19  lire  per  kilo )...«.  11,1|00       ■  :  8.02 

Sulphate  of  a'limonia  (2  kilos  {k»h  .   '  ' 

pounds)  per  tree  per  year  ii-S  h9  -  •  •■ 

lire  per  kilo)., /.  58,800  [tl.38 


Total..  ,..  102,080  -109,600        71.83  -  77.27 

This  level  of  fertilization  probably  represents  optimum  conditions 
and  the  average  fertilization  costs  are  probably  somewhat'   less  than  those 
indicated  here. 

Near  Palermo,  growers  apply  1  kilo  (2,2  pounds)  of  sulphate  of  ammonia 
per  large  tree  and      kilo  (1,1  pound)  per  small  tree  in  summer.     In  winter 
they  aj.iply  mixed  fertilizer  at  the  rate  of  2  to  3  kilos  \  h*h  to  6.6  pounds) 
per  large  tree  and  1  to  1-|  kilos  (2.2  to  3*3  pounds)  per  small  tree.  A 
representative  mixture  wuld  be  50  percent  superphosphate,  25  percent 
sulphate  of  ammonia,  and  25  percent  sulphate  of  potash. 


Verdelli  Practice 

One  of  the  most  interesting  practices  is  the  manner  in  i¥hich  verdelli, 
or  summer  lemons,  are  prodroced  in  Sicily.     The  highest  production  of 
Italian  lemons  is  in  the  winter  and  spring  months,  vfith  the  fruit  normally 
harvested  in  summer  comprising  only  a  small  percentage  of  the  total  crop. 

Verdelli  is  the  term,  applied  to  Italian  fruit  which  ripens 'during 'the 
months  of  J'uly,  .August,  and  September,  and  is  the  summer -lemon  of  Europe. 
The  price  of  lemons  in  Europe,  as  in  the  United  States,  varies  greatly 
with  the  temperature,  the  price  rising  rapidly  during  periods  of  short  - 
supply  and  extremely  Wcirm  weather.    The  lemon  trees  normj.lly  produce  a 
certain  amount  of  the  verdelli  crop.     HoYraver,  since  the  verdelli  is  worth 
considerably  more  than  the  winter  lemon,  sometim.es  tv/ice  as  much,  it  is  in 
the  interest  of  growers  to  raise  as  moxh  of  the  summer  lemon  as  possible. 
It  has  long,  been  the  practice  in  Sicily  to  create  an  artificial  crop  of  -, 
■the  suiTE.ier  leirion  (verdelli)  by  drying  out  trees  in  June  and  July  until  ' 
they  begin  to  ''dlt  and  the  leaves  to  fall.    The  trees  are  then  fertilized 
and  irrigated  once  or  tvjice  in  rapid  succession;  this  treatment  brings 
about  an  artificial  bloomi  resulting  in  the  verdelli  crop.     This  is  con- 
sidered, a  weakening  process  to  the  tree,  but  in  the  vicinity  of  Roccalumera 
it  has  beer;  practiced  year  rSit'YC  year  i.n  the  same  groves.     This  tyge  of 


_  30  - 


culture  cannot  be  carried  on  under  all  conditions.    It  requires  for  best 
results  a  very  light  or  sandy,  gravelly  soil,    A  terraced  planting  is 
particularly  suitable,  since  twosides  of  the  soil  are  exposed  to  the  sun, 
?nd  the  process  of  drying  out  is  more  thorough  and  more  easily  controlled. 
When  the  verdelli  crop  is  forced,  it  reduces  the  crop  which  is  set  in  the 
winter  tl^ne,  and  it  is  considered  satisfactory'-  if  a  grove  sets  two-thirds 
of  its  crop  for  winter  le^ions  rnd  one-third  for  verdelli.    This  is  one  of 
the  most  unusual  practices  and  is  a  substitute  for  the  method  used  to  pro- 
duce summer  lemons  in  the  United  States,  where  the  summer  fruit  is  obtained 
by  the  cold  storage  of  the  fruit  harvested  in  the  springtime. 

In  September  19^9,  tho  verdelli  bloom  was  observed  in  Sicily.  The 
orchards  had  received  an  average  of  two  irrigations  since  the  end  of  the 
drying-out  period,  and  there  was  no  apparent  injury  to  the  trees.  Quite 
a  heavy  bloom  was  on  the  trees,  indicating  that  the  cultural  practice  had 
been  successful    .Where  t-^ngerines  or.  oranges  have  been  interplantcd  in 
lemon  groves,  the  verdelli  practice  is  complicated,  since  it  also  forces 
a  bloom  on  these  trees,  which  produce  a  fruit  of  little  commercial  value, 
and  this  probably  reduces  the  orange  and  t^^ngerine  crop  yet  at  the  regular 
bloom      The  interplanting  of  orange  and  tangerine  varieties  is  being  done 
as  a  "hedge"  against  destruction  of  the  lemon  trees  by  mal  secco. 

The  following  translation  of  excerpts  from  Annali  gives  an  excellent 
account  of  the  verdelli  practice. 

The. Italians  refer  to  a  fruit  produced  by  the  regular  bloom  as  a 
"lemoni"  however,  the  fruit  produced  by  the  •irerdelli  bloom  is  called  a 
"verdello."  2/ 

^h-5_.r.o.rcing  of  the  Lemon  for  the  Production  Verdelli  2/ 

The  practice  for  obtaining  verdelli,  the  so-called  forcing  of  the 
lemon,  begins  during  the  last  10  days  of  June  (earlier  in  the  case  of 
old  citrus  groves  and  those  with  little  exposure  to  the  sun,  later  for 
young  groves  and  those  which  get  a  great  deal  of  sunshine)  when  irriga- 
tion, is  suspended  for  30  or  4-0  days,  i.e.,  until  about  the  end  of  July 
or  the  first  of  August. 

The  suspension  of  irrigation  causes  withering  of  the  leaves  and  thus 
weakens  the  functions  of  transpiration  and  photosynthesis.    The  trees 
enter  into  a  latent  state  of  life,  and  gradual  wea-kening  which,  contained 
within  proper  limits,  predisposes  to  a  rich  and  copious  flowering. 

If  the  drying  goes  beyond  the  proper  limits,  the  life  and  vigor  of 
th',   trees  are  endangered.    Partial  defoliation  occurs,  with  dropping  of 
the  lemons  and  little,  if  any,  flowering.     The  yield  is  therefore  low, 
with  the  crop  consisting  solely  of  out-of-season  lemons  (bastardi).  The 
trees  also  tind  to  produce  wood  branches  ( taddera) . 


2/  Verdello  is  the  singular,  verdelli,  more  commonly  used,  the  plural. 
3/  Annali  della  R.  St^^zione  cperimentalu  di  Frutticoltura  e  di  Agrumicoltura 
di  Acircale.  New  Series  v.  II,  Acireale^  1935.     Transl-^ted  from  the 
Italian  by  Ha.j  Coult. 
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In  the  case  of  inadequate  drying  or  insufficient  wepkening,  the  trees 
tend  to  put  forth  woody  branches,  with  few,  if  any,  flowers,  and  produce 
jnncuzzi  and  verdelli  maiolini  in  place  of  the  desireci  verdelli. 

The  skillful  citrus  grower  must  know  how  to  achieve  the  right  degree 
of  drying  at  the  right  time  by  advancing  or  delaying  the  beginning  or  end 
of  the  drying,  in  accord  with  the  progress  of  the  season,  the  greater  or 
less  depth  and  permeability  of  the  soil,  the  lay  and  exposure  of  the  land 
itself,  the  age  of  the  trees,  and  the  distance  between  them. 

The  majority  of  the  citrus  growers  are  real  masters  of  the  operation 
of  producing  verdelli,  and  they  know  how  to  read  in  the  general  aspect  of 
the  trees  and  in  the  state  of  withering  of  the  leaves  the  exact  point  of 
the  drying.    Only  occasionally  do  they  resort  to  the  common  means  of  exam- 
ination of  the  leaves,  which  have  become  weak  and  as  if  in  an  advanced 
state  of  shriveling  lengthwise  of  the  blade,  taking  some  in  the  early 
morning  hours,  or  near  the  end  of  the  day,  never  in  the  hotter  hours, 
pressing  them  in  the  hand,  and  observing  that  they  do  not  break  in  pieces 
but  remnin  only  doubled  back, 

i!3bout  the  last  of  July  or  the  first  days  of  August,  according  to 
region,  weather,  greater  or  less  depth,  and  permeability  of  the  soil, 
irrigation  is  renewed, 

■The  first  four  irrigations  are  mr>de  3  or      days  apart,  and  care  is 
taken  to  apply  to  the  individual  trees  in  the  first  irrigations,  a 
quantity  of  water  corresponding  to  less  than  half  of  that  used  in  the 
ordinary  irrigations;  to  increase  this  quantity  in  the  three  successive 
irrigations,  until  half  the  normal  amount  of  water  for  an  irrigation  is 
applied;  and  then  to  proceed  progressively  to  the  ordin^'ry  irrigations 
in  regular  turn 

Cases  are  found  where  some  of  the  trees,  because  of  special  condi- 
tions of  the  soil  in  which  they  grow,  show  the  need  of  irrigation  when 
the  majority  must  still  remain  in  the  dr^/ing  period.    Not  to  irrigate 
them  is  not  desirable;  for  this  purpose  a  little  water  is  administered 
with  barrels  or  guar tare  (quarter  barrels)  every  four  days.  And  in  case 
the  majority  of  the  trees  have  reached  the  ripht  point,  no  account  is 
t^ken  of  every  tree,  or  of  only  a  few  trees,  considering  that  the  damage 
done  by  limiting  the  production  of  these  few  trees  is  very  vSmall. 

>    The  renewal  of  irrigation,  commonly  called  abbivirata,  is  preceded 
by  the  application  o"*^  chemical  fertilizers,  ordinarily  composed  of? 

1  kg,  L/  ammonium  sulphate,  1  kg.  mineral  superphosphate  (P2*^5)» 
and  0.300  kg  potassium  sulphate;  or  1  to  1.5  kg.  superphosphate 
^^2*^5^*  and  0.8  to  1  kg.  ammonium  sulphate;  or  1  to  1.5  kg. 
superphosphate  (P2O5) ,  0.4-  to  0.5  aramonliun  sulphate,  and  0.5  to 
0.7  kg.  nitrate  of  sodium  or  calcium. 

The  nitrate  is  genorolly  applied  in  two  applications  after  the  first 
irrigations . 


l/  1  kilogram  -  2.2  pounds. 
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There  are  those  who  substitute  for,  the  Eimmonium  sulphate  either  • 
nitrate  of  calcium  or  sodium  in  applications  of  1.2  to  2,h  kg.,  or 
ammonium  nitrate  in  applications  of  1.2  to  2«U  kg.  or  ajmnonium  nitrate 
in  applications  of  0.500  to  0.700,  kg.  in  tv/o  or  three  applications, 
always  making  the  first  one  before  the  first  irrigation. 

The  use  of  potassium  fertilizers  is  not  general,  •  and  those  who  use 
them  make  application  in  a  reduced  quantity  v<rhich -varies  from  300  to  600 
grams. 

■  There  are  those  who  make  use  of  only  nitrogenous  fertilizers  in 
large  quantities,  but  the  majority  operate  mth  exact  criterion  in  the 
matter,  of  fertilizers. 

The  lemon  tree  also  receives  the  organic  manuring  indicated  for 
citrus  groves  in  general,  .  •  ■ 

Following  the  practices  indicated,  the  trees  recover  vigor, ■ the  • 
leaves  again  become  turgent  and  regain  their  natural  color,  the  little 
lemons  existing  on  the  tree,  which  have  had  their  groTrbh  suddenly  arrested, 
start  groTfing  again,  new  shoots  appear,  and  everything  encourages  the  best 
hopes  of  the  citrus  grower,  ■  -  '  ■ 

On  the  appearance  of  the  flowers,  irrigation  is  suspended  to  avoid 
dropping,  and  renewed  after  nearly  all  of  the  blooms  have  set  fruit. 

In  m;iny  districts  forcing  is  done  annually,  and  in 'this  casie  the 
total  crop  of  lemons  is,  within  limits,  the  crop  of  verdelli^  the  initial 
period  of  irrigation  is  set  up  to  jipril  -  May,  and  that- of  the  dry  stage 
to  the  first  of  June,  •■  .■' 

Cases  of  periodical  biennial,  and  triennial  forcing  exist,  where  the 
citrus  grove  is  divided  into  tvro  or  three  sections,  and  one  is  treated 
every  year.    The  biennial  system  is  more  generally  adopted. 

The  regular  course  of  the  interesting  practice  can  be  upset,  even  to. 
the  point  of  eliminating. the  production  of  the  verdelli,  by  rains  during 
drying  period.    Luckily,  however,  these  are  rare. 

Not  all  soils  arc  suited  to  forcing.     In  deep,  cool,  clayey  soils, 
forcing  becomes  very  difficult,  and  the  same  is  true  of  nevr plantings^- 
and  means  of.  avoiding  this  difficulty  are  being  studied. 

The  practice  of  forcing  lemons  is  judged  irrational  by  many,  and 
dpi'if^crouBj -to  the  life  of  th-  lemon  ^grovc.     It  cannot  be  denied  that  forc- 
ing in  itself  vireakcris  the-  trees  and  may  shorten  their  life;  but  this 
practice  is  being  follov/ed  with  care  and  p^,rfection,  and  there  -^re  lemon 
groves  which  show  no  injury  after  being. forced  for.  more  than  I4O  years; 
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The  Experiment  Station  at  .Acirjal.i  has  studied  th^;  effect  verdelli 
practice  has  on  the  percentage  of  fruit  produced  by  each  lemon  bloom  and 
th'.  -result  of  this  study  is  shown  belov/; 

Percent  of  harvest 

Forced  lemo^is  (verdelli  practice): 


1st  crop  (December)  <>  $ 

2nd  crop  (February)    20 

3rd  crop  (April)    30 

kth  crop  ( June-July)   » »  

Lem.ons  not  forced; 

1st  crop  (November)   25 

2nd  crop  (January)                     o ... .  30 

3rd  crop  (March)    hh 


Remaining  on  ti-ee  o . . . . .  1 

The  verdelli  practice  probably  makes  trees  more  susceptible  to  mal 
secco  since  a  grovrbh  period  with  its  tender  leaves  occurs  during  the  late 
fall  when  the  mal  secco  fungus  spores  are  activated  by  the  first  fall  rains. 


Pest  Control 

P  number  of  scalee^  citrus  pests,  and  other  insects  are  found  in  the 
citrus  areas,  Anong  these  is  the  Mediterranean  fruit  fly  ( Ceratitis 

capitata),  whicTi  damages  tangerines  and  oranges  each  year.    The  lemon  is 
rTot  attacked,  and  some  orange  varieties,  such  as  the  Ovale  and  Belladonna, 
are  somewhat 'resistant,  but  the  "off -bloom"  fruit  of  these  varieties  is 
si.isceptible  to  attack. 

Pests  are  controlled  both  by  spraying  and  by  fumiigation.     In  19h9 
fumigation  was  conducted  by  a  semi-goverraient  organization  vfhich  obtains 
some  Assistance  from.  EGA  funds.    Each  grove  is  fumigated  every  3  years 
at  a  cost  to  the  grower  of  approximately  200  lire  (35  cents)  per  tree. 

^/    The  following  species  of  scales  and  citrus  pests  yrcre  found  in  Sicily 
Tn  1935;     /spidiotus  hederae  Vallot  (circular  scale),  Chrysomphalus 
dictyosperini  IIorg"Xred  scale),  Ceroplast^.s  sinensis  deT  Guercio  (yellow 
scale)  Coccus -hesperidum  L.  (turtle-back  scale)  Saissetia  oleoe  Bern 
(black  scale),  Pseudococcus  citri  Riseo  (mealy  bugs),  Ic .rya  purchasi 
Maskell  ( cottony"  cilshiorT'scsrie ) ,  parlatoria  pergandii  Comstock  Tchaf f 
scale),  Parlatoria  ziziphi  Lucas,  and  Lepidosophes  citri cola  Pack  (purple 
scale ) ,    0 1 h .  r  in s^c^'s ~pre  s e n t  in-  citrus  ..ireas  at  that  time  v^ere : 
Toxoptera  aurcntii  Boyer,  Prays  citri  Mill.,  Heliothrips  haemorrhoidalis 
Bouche,  Tropinota  hirta  Pod  a,  O^o.^thyrea  fnnesta  Poda,  Phyllognathus 
silenus  F ab . ,  T "pinomT'nir  rrimnni  '^Tyl.^  C'-ratitis  c^pitata  Wiedl 
X'Mediterr;3Jiean'Truit  fly),"  and  fe'tranychus  t'71~irius  L.  (Annali,  v.  II, 
;c ire ale,  1935,  pp.  91-95).  '  '  ~ 
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SprayT.np  v/itli  a  2  percent  white  oil  mixture  is  customary  tv/ice  a 
year,  us-aally  about  August  and  January,  although  thr  frequency  of  appli- 
cation varies  according  to  the  seriousness  of  the  infestation.    The  annual 
cost  of  spraying,  including  labor  and  raaterlal  is  considered  to  be  approx- 
imately 100  lire  (ITcents)  per  tree  per  yedr. 

In  every  grove  visited,  spraying  was  done  by  hand-pumped  m.achines, 
some  similar  to  the  3-gallon  pressure .sprayers  commonly  used  in  gardens 
here.     Other  hand  m:achines  were -mounted  on  vfheels  and  pulled  through  the 
orchards. 

All  spraying  is  done  from  the  groimd,  and  extensions  are  placed  on 
the  spray  hose  in  order  to  spray  the  upper  limbs  of  tall  trees.  When 
spraying  is  practiced  as  a  pest  control  m.easure,  approximately  U  to  5 
quarts  ox  spra;/  material  are  applied  to  each  tree.    This  rather  light 
dosage  is  possible  for  two  reasons:    first,  because  of  the  small  size  of 
the  trees,  particularly  if  there  is  an  interplanting  of  tangerines  Yfhich 
are  scarcely'"  more  than  6  to  7  feet  in  height]  and,  second,  because  of  the 
m.anner  in  which  these  sprays  are  applied  to  the  trees.    Since  thers  is 
not  much  pressure  and  only  poor  agitation  of  the  mixture,  the  sprays  are 
applied  as  a  fine  mdst.    Under  this  method  of  application  there  is  little 
waste  of  material,  but  it  appears  to  be  very  difficult  to  obtain  complete 
coverage  of  the  tree  surfaces. 

In  V)h9  the  Argentine  ant  v/as  a  very  serious  pest  in  the  vicinity  of 
Palermo.    It  was  being  controllid  under  a  program  operated  by- the  Italian 
Ministry  of  Agriculture  and  administered  locally  by  the  "Ispettorato 
Provinciale  i^graria."    Under  this  program,  the  citrus  area  has  been  divided 
into  districts,  and  each  is  being  tr-cated  in  turn,  a  vfork  which  will 
roQuire  several  years.     In  each  district  being  treated  every  grove  was 
sprayed  with  "clortox-"    This  chemical  was  applied  by  means  of  a  hand- 
pumped  sprayer  to  the  tree  trunk  to  a  height  of  about  2  feet  and  on  the 
entire  ground  surface  under  the 'tree.    This  prograam  receives  some  EC> 
funds  to  carry  out  this  work, 

Sprayi'^g  and  fumigating  are  often  used  as  alternate  m.ethods  of  cpn- 
trolc     A  grove  may  be    sprayed  for  2  years  and  fumigated  the  third  year. 
The  hydrocyanic  material  is  brought  to  the  grove  in  large  glass  containers 
with  a  capacity  of  about  8  gallons.    These  containers  and  the  fumigating 
tents  are  carried  from  grove  to  grove  by  tv^o-wheeled  carts,  and,  on  eve- 
nings when  fumigation  is  to  be  carried  on,  carts  c^n  be  seen  rocking  down 
the  roads  to  the  orchards,     A  fumigation  crew  commonly  consists  of  seven 
men,  ^'ho  usually  each  earn  approximately  700  lire  ($1.22)  per-  day.  These 
m.en  vrork  approximately  3  "to  ii  months  a  year  at  this  occupation,  .2§  to  3 
months  .in  the  sumirier  and  1  month  in  the  v^riiiter* 

In  orchards  visited,  scale  pests  seemed  to  be  under  quite  satisfac- 
tory control.  It  was  noticed,  hovvever,  that  the  beirgamot  orchards  in  the 
vicinity  of  Reggio  are  more  poorly  cared  for  as  regards  pest  control  than 
are  the  citrus  ar;-;as  in  Sicily. 


Disease  Control 


Since  the  Italian  citrus  industr.y  is  an  old  culture,  and  many  of  the 
trees  are  75  years  of  age  or  more,  the  problem  of  disease  control  is  a 
serious  one  in  most  orchards,  A  discussion  of  Italian  citrus  diseases  is 
found  in  Annali,  published  by  the  Experiment  Station  at  jicireale  in  1935^ 
and  translated  excerpts  from  their  comment  on  the  more  important  diseases 
are  given  below,  together  Virith  observations  made  in  the  field. 

According  to  Annali,  the  m^st  importsjit  citrus  diseases  in  Italy  are 
root  roto  gumm.osis,  bacterial  diseases,  and  m_r.l  secco. 

Root  rot.     Citrus  seedbeds  are  injured  by  rot  caused  by  Rhizoctonia 
and  other  fungi.    Excessive  irrigation,  poor  drainage,  inadequate  soil 
aeration,  density  of  seeding,  excessive  shade,  hot  humid  air,  cind  an 
excess  of  organic  matter  favor  the  development  of  the  disease.    ViTien  the 
disease  appears,  it  is  necessary  to  su.spend  irrigation,  remove  the  dead 
and  dying  plants,  and  sprinkle  -2  inches  of  sand  between  the  plants.  6/ 

What  appeared  to  be  oak  root  fungus  ( Armillaria  root  rot)  T>ras 
observed  in  the  vicinity  nf  Palermo.     Growers  stated  that  infected  trees 
are  removed  from  the  orchard,  a  large  hole  being  dug  wh^n  the  roots  are 
removed.    Quick  lime  is  placed  in  this  hole,  and  covered  with  approxi- 
mately 8  inches  of  soil  which  is  allowed  to  disintegrate  over  a  period 
of  nearly  a  year.    Before  a  nsYi  tree,  is  planted  in  a  diseased  area,  the 
remaining  lime  is  removed  and  top  soil  is  placed  in  the  hole.  This 
method  of  control  seems  effective,  since  infection  did  not  appear  to  be 
widespread. 

Gummosis  (Ph;'/tophthora) .     Gummosis  manifests  itself  by  cracks  in  the 
bark  and  the  exudation  of  a  gummy  substance  at  the  points  ifhere  the  bark 
is  cracked.     It  may  attack  th'.:  base  of  the  trunk  of  the  tree,  spreading 
in  the  soil  to  the  zone  of  the  principal  roots  and  up  the  trunk  to  a  cer- 
tain height  (root  collar  gumm.osis),  or  it  may  attack  the  trunk  and  branche; 
The  various  species  of  the  genus  Citrus  are  not  equally  susceptible  to 
gummosis.    The  bitter  orange  of f ers"  the  greatest  resistance,  followed  by 
Citrus  triptera,  shaddock,  rough  lemon,  tangerine,  sT/eet  orange,  lem.on, 
and  citron  J  "gj 

Since  the  disease  develops  most  rapidly  in  moist  soils,  it  presents 
a  real  problem,  in  Italian  citrus  orchards,  particularly  in  closely  planted 
orchards  in  Sicily  where  it  is  impossible  to  keep  irrigation  Virater  away 
from  the  trnnks  of  the  trees o    The  disease  is  especially  prevalent  in 
areas  of  heaw  soil,  w'lich  retain  moisture,  and  during  Y/inters  of  extended 
and  heavy  rains. 

Preventive  practices  include  high  budding,  about  2  feet  from  the  ground, 
and  the  use  of  sour  rootstock  exclusively.    Treatment  of  infected  trees 
usually  consists  of  trunk  surgery  by  which  the  diseased  ave-^s  of  bark  are 
cut  away  and  3-ong,  narrow  vertical  cuts  are  made  in  the  bark  of  diseased 

6/    Translated  from  A  nn  a  li. 


areas  in  order  to  drain  away  excBvSS  gumming,    l^/hen  disinfectants  are  used, 
iron  sulphate  is  applied  to  the  ■'."ound.     This  treatment  seems  to  be  suc- 
cessful in  prolongine  the  life  of  diseased  trees. 

Malsecco.    7/    The  pernicious  fundus  disecise,  mal  secco  (Deuterophoma 
tracheiphila  PetrT)^  is  continuing  its  spread  in  Sicily,  and  is  to  be  found 
in  all  lemon  producing  areas,  including  Palermo,  Barcellonaj  Messina, 
Catania,  and  Siracusa.    To  control  the  disease,  gro'^-ers  imm.ediately  prune 
the  infected  areas  of  the  tree.    This  fungus  usually  enters  the  tree 
through  the  leaves.    Spores  fall  on  the  leaf  surface,  penetrating  the 
leaf,  and  the  fungus  then  grows  down  into  the  wood.jr  framework  of  the  tree, 
fis  diseased  areas  are  removed,  they  are  immediately  burned,  since  the  dry, 
infected  leaves  will  carry  the  fungus  and  release  spores  v/hich  will  spread 
the  infection.     If  diseased  leaves  are  cultivated  into  the  ground,  the 
disease  may  be  transmitted  to  the  tree  through  the  roots.    This  is  the 
most  dangerous  method  of  infecting  trees,    iiflien  diseased  limbs  are  removed, 
the  berk  is  peeled  away,  exposing  the  part  of  the  fungus  v/hich  is  visible 
as  a  yellow  stain  on  the  surface  of  the  wood.    By  exposing  the  diseased 
area  to  the  air  the  progress  of  the  disease  is  retarded,  and  the  life  of 
the  tree  is  prolonged. 

This  disease  is  most  active  in  Messina,  and  many  orchards  of  the 
comune  variety  of  lemon  have  been  completely  destroyed,  or  so  many  trees 
have  been  rcm.oved  that  the  orchards  can  no  longer  be  considered  as  com- 
mercial, 

h  resistant  varictj^  of  lemon  has  been  developed  und  is  called 
Monachello.    This  is  in  two  t^/pes.    One  has  a  rather  broad,  crinkled  leaf 
■with  tight  foliage  and  produces  a  rather  odd-shaped  lem.on  on  which  the 
blossom  end  is  m.uch  larger.    The  other  vai'iety  has  a  longer  l:af  and  pro- 
duces a  lemon  of  more  conventional  shape.    There  is  an  extensive  program 
of  replacing  diseased  trees  with  these  resist  jit  varieties  in  Messina. 
That  this  variety  is  resistant  is  indicated  by  its  success  in  diseased 
orchards.    The  variety  produces  a  different  t^/pe  of  lem.on  from  the  comune, 
one  that  does  not  produce  c^s  much  oi'  as  higH  quality  essential  oil,  Also, 
its  production  of  fruit  is  somewhat  lower  per  tree.    The  Monachello  also 
has  entirely  different  grovv^lng  habits  from  the  old  varieties,  ymich  ?;ere 
very  upright  gro-vd.ng  trees,  the  upper  limbs  of  which  vrere  usually  of  ^ji 
oval  shape.    The  framevrork  limbs  of  the  Monachello  v/ere  observed  to  be 
nearly  round,  and  the  shape  of  the  tree  is  loYfer  and  spreading,  very  sim- 
ilar to  the  growing  characteristics  of  Vfashington  navel  orange  trees.  The 
Monachello  seems  to  have  an  advantage,  hovever,  according. to  reports  by 
growers,  in  that  it  produces  more  summer  lemons,  or  verdelli.    The  area 
of  Roccalumera,  ,'hich  has  ].ong  been  the  district  fam.ous  for  its  Verdelli 
(lemons  raised  by  the  forced  culture),  is  being  planted  largely  to 
Monachello  trees, 

7/    For  . a  detailed  account  oi'  this  disease  see  Mal  Secco,  Foreign  Agri- 
culture Circular  FCF-6-50,  Office  of  Foreign  Agricultural  Relations, 
U.S,  Departm-rnt  of  Agriculture,  Washington,  July  2f,,  1950. 
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In  orchards  destroyed  by  mal  sacco,  growers  are  a.lso  replacing  lemon 
trees  with  nrang?  or  tangerine  trees.    However,  some  of  the  new  lemon 
plantinj- s  in  the  Messina  area  are  mixed  vvith  orange  and  tangerine,  indi- 
cating that  'the  grovrers  desire  to  have  a  hedge  against  the  possibility 
that  the  Monachello  may  not  prove  as  resistc;nt  as  is  now  thought. 

The  Experiment  Station  at  Acireale  is  continuing  to  experiment  vrith 
seedlin.g  trees  of  resistant  qualities.     Aside  from,  the  growing  and  plant- 
ing of  resistant  varieties,  there  is  at  present  no  knov/n  control  for  the 
spread  of  the  disease  other  than  the  surgical  rem.oval  of  the  diseased 
areas.    By  this  practice  the  bearing  surface  of  the  grove  is  progressively 
destroyed. 

The  fruit  picked  from  diseased  trees  may  also  be  infected  with  the 
fungus  according  to  informed  sources  in  Italy,  and  usually  may  be  iden- 
tified, since    they  color  more  readily,  and  the  button  is  usually  shed 
in  the  picking  process.    Diseased  fruit  may  be  identified  by  a  slight 
orange  pigmentation  of  the  area  under  the  stem  button.     If  the  fruit  is 
cut  it  vdll  be  noted  that  this  orange  pigment  is  to  be  found  in  the  core 
of  the  fruit  and  at  the  blossom  end,  8/ 

]\  minor  effort  to  control  the  spread  of  mal  secco  is  to  practice 
"sandwich"  budding,  whereby  a  sweet  variety  such  as  orange  or  tangerine 
is  budded  to  the  sour  stock,  leaving  a  sandv/ich  of  from  6  to  12  inches 
between  the  lemon  top  and  the  sour  root.    This  is  intended  to  save  the 
root  in  cases  where  the  top  becomes  infected  and  it  may  also  give  trees 
a  resistance  to  the  disease. 

The  effect  of  mal  secco  on  Sicily  to  date  has  been  to  destroy  large 
areas  planted  to  the  comune  lemon  variety,  which  is  highly  susceptible. 
In  most  favorable  lemon  districts,  such  as  the  Messina  area,  destroyed 
acreage  has  not  been  entirely  replaced  by  resistant  varieties^  however, 
enout'h  former  lemon  orchards  are  beinjc  replanted  with  orange  and  tange- 
rine trees  to  result  in  increased  production  of  these  fruits  in  the  next 
5  years.    The  cost  of  removing  diseased  parts  of  trees  has  increased  the 
production  cost  to  growers  and  has  reduced  the  production  of  fruit  per 
hectare  in"  many  groves.    Since  this  disease  is  continuing  to  spread  and 
because  of  its  pernicious  nature,  it  would  seem  to  be  a  v/ise  action  if 
the  United-  States  lemon  industry  were  to  obtain  seeds  of  the  developed 
resistant  varieties  for  planting  in  Experiment  Stations  so  that  their 
growing  and  producing  characteristic;.j  under  United  States  climatic  and 
cultural  conditions  C'"'uld  be  studied. 

Bacterial  dis-^'ases.    Bacterial  disease  causes  a  drying  of  the  shoots 
on  the  adult  trees,  also  of  1-  or  2~year  branches,  but  never  the  virithering 
of  large  branches.    The  bacteria  which  causes  this  infection  is  Bhytomonas 
citriputcale  C.  0.  Smith.    Bacterial  diseases  can  also  affect  the  trees  in 
the  nursery,  especially  vmen  they  arc  subject  to  injurious  action  by  the 
wind,  and  can  also  affect  the  fruits.  9/ 

8/    Fruits  in  this  condition  vfere  se^^n.    Cultures  of  these  fruits  vrould 
Ee  necessary''  to  prove  the  presence  of  the  fungus. 
9/    Translated  from  i\nnali. 
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Experiment  Station  at  flcireale 

The  experiment  station  in  Acireale  near  Catania  is  set  up  to  carr;^^ 
on  work  ■.-.dth  problems  of  culture,  variety,  and  disease  control.  The 
sti.tion  has  a  large  laboratory  building  with  seemingly  Vv-ell-equipped 
work  rooms.    j\  portion  of  the  building  is  devoted  to  the  production  of 
"crypt"  (Lady  beetle — -cryptoloemus  montrouzieri)  to  be  liberated  in  the 
orchard  for  the  biological  control  of  the  mealy  bug.    This  is  said  to  be 
the  only  place  in  Italy  where  crypt  is  raised.    The  quantity  released 
each  3^ear  is  probably  small,  since  production  seems  to  be  on  a  labora- 
tory scale. 

The  laboratory;  building  has  a  very  fine  exhibit  of  the  tools  used 
for  cultivating  vineyards  at  Pompeii  and  a  large  collection  of  "modern" 
cultural  tools  used  in  vincyc-.rds  and  citrus  plantings  today.    It  was 
interesting  to  compare  the  tools  and  to  note  hovf  little  the  shape  or 
design  of  the  ro.aior  cultivating  hoe  has  changed, 

''■■Tiile  the  experiment  station  is  concerned  primarily  with  citrus,  it 
also  conducts  studies  on  deciduous  fruits,  olives,  and  other  tree  and 
vine  crops. 

In  the  experimental  gardens,  large  concrete  tubs  approxim.ately 
feet  square  are  filled  mth  soil  from  the  various  important  citrus  dis- 
tricts, and  a  lemon  tree  is  planted  in  each  tub,  and  experimentation  is 
carried  on  with  various  types  of  fertilizing  products.     It  vfould  prob- 
ably be  difficult  to  interpret  the  results  obtained  by  this  method  of 
experimentation  as  it  relates  to  actual  field  practice  in  the  orchard. 
So  far  as  was  learned,  there  are  no  experimental  orchard  plantings 
devoted  to  experimentation  with  fertilizer,  irrigation,  or  other  cultural 
practices. 

Numbers  of  young  lemon  trees  are  being  raised  at  the  station  with 
the  hope  of  developing  new  m.al  secco  resistcoit  varieties.  The  present 
seemingly  resistant  variety,  the  Monachello,  has  several  undesirable 
characteristics;  it  does  not  bear  as  heavily  as  the  comune  lemon,  and 
the  peel  is  not  so  suitable  for  the  extraction  of  essential  oils,  Also, 
the  broad-leaved  type  of  I.ionachello  produces  an  ■  odd-shaped  lemon  which 
does  not  comimand  as  high  a  price  as  the  more  noi'mal-saaped  fruit. 

The  studies  are  primarily  confined  to  scientific  investigation.  The 
station  has  no  publications  of  the  type  is;.ued  by  the  United  States 
Extension  Service  to  assist  growers. 
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ITALIAN  CITRUS  VARILTIES 


The  Italian  citrus  industry  is  based  on  citrus  varieties  \/hich  are, 
on  the  whole,  foreign  to  the  United  States  industry'".    The  source  of  most 
of  this  information  on  varieties  is  Annali,  l/   Although  published  in  1935, 
it  is  the  iiio&t  complete  and  latest  Italian  publication  on 'the  subject  known 
to  the  author,,    Little  change  in  varieties  has  taken  place  in  the  inter- 
vening years,  e:ccept  for  the  growing  importance  of  t!ie  Monachello  lemon 
due  to  the  continued  destruction  of  groves  by  mal  secco. 


^■!'L.^.3'.e__y  g;?-".  j:  e 't  i  e  s 

There  is  no  comercial  production  in  Italy  of  any  of  the  orange 
varieties  v/hich  are  grown  commercially  in  the  United  States,    The  European 
market  regards  the  Italian  blood  oranges  as  the  finest  they  receive.  The 
*    "outstanding  blood  oranges  are  the  Tarocco  and  the  Sanguinello.  The 
SangiiinellOj  in  particular  is  unusual  |  the  red  pigment  is  in  the  flesh 
of  the  fruitj  8.nd  its  juice  is  wine  red,  sim.ilar  in  color  to  port  wine. 
The  most  im-portant  non  blood  variety  is  the  Ovale,  v/hich  might  be  an  inter- 
esting vsiriety  for  processing  purposes. 

The  fol].owing  orange  varieties  arc  listed  in  Aiinali  as  grown  in 
Sicily  in  1935;    2/  ' 


Blond  J^nonblppd)  yarieties 
'"'OA'-ale  or  Calabrese 
""'Belladonna 

"Biondo  comune  or  Hostrale  liscio 
"^Biondo  riccio 

Maltese,  Dolce,  or  Vainiglia 
Arancio  be.rile 

Biondi  di  spina  or  di  ariddu 


_   _B1  ood^  y:g^vXet±es  

'"-'""''"Tarocco 
'"'"""Sanguinello  com.une  or 
Sangu-ignu  a  "pignu 
'■'Sangiiigno  sonplice 
'"'Sanguigno  doppio 
■'''Do")"oio  sanguigno  Si.gnorelli 
""'Ovalctto  sang"uignb'  ' 
"""Vac  care 

■"'Moro  or  Selezionato  or  . 

Belladonna  cb/nguig'no 
'"'Sanignigno  zuccherino 
■""Sang-uigni  di  spina  or 
di  ariddu 


1/  Anna].!  dell-a  R.  Stazione  Sperimentale  .  di  ?_ruttiGoltura  e  di  A^iTUJiicoltura 
^i.A£2.-£SS3-JS?  ^''"2^^  Series  v,  II,  Acireale,  1935. 

2/  "''•■"A  varie"b;"  of  the  first  order  "E.ristocrate, "  of  major  imi  or"bance  in 
1935j    '"'"""Ordinary  coDniercial  variety"    """Minor  variety  cultivated  to  a 
limited  extent. 


The  season  of  maturity  of  Italian  oranges  and  tangerines  is  shovm 
below; 


Blond  (nonblood)  varieties 

Biondo  di  spina  or  di  arlddu  . , , , 
Biondo  comune  


Biondo  riccio  .... ....... /  


Belladonna   

\i  ashing  ton  Navel  .  ...o  . 
Maltese  or  Vainiglia 

Arancio  barile   = 

Ovale  or  Calabrese  ,.,......<,... . 

Blood  .varieties 

Ovale tto  'sanguigno 

Tarocco  ......  o  .  c  .<..,..,,,.  o  ... , 


Sangnigno  zncoherino   

Doppio  sanguigno  Signorelli  , . , , , 

Sanguigno  semplice  

Sanguinello  coraune  or 

Sanguignu  a  pignu   . . 

Se.nguigno  doppio  

Sanguinello  mosc:ito  ............. 

Tangerines  and  some  hybrids 

SatsiHiia  _  . ,  

Clementine  

Mandarin   

King  

Dancy-  tangerine  

Tangelo  . , ,  


Second  10  days  of  November 

Last  10  days  of  November,  December 

(Picking  can  be  protracted  until 

March-April) 
Last  10  days  of  Novcm.ber,  December 

(Picking  can  be  protracted  until 

May) 

December  on  (The  fruits  can  be  left 

on  the  tree  until  March-April) 
December  on 
December  on 
F  c  br ua  r y-Mar  ch 
March-May 

Last  half  of  November  on 
Second  10  days  of  December  on 
Second  or  last  10  days  of  December 

(After  January  the  fruits  do  not 

keep  well  on  the  tree) 
December-March 
End  of  December-April 
Janurry-March 

J  anuc-iy-Mar  ch 
January-March 
January-May 
January -May 


. . . . .  October-November 

  November-December 

. . , , ,  December-January 

  Pebn.iarj^-March 

. . . , ,  February-March 
  Febru.ary-March 


LgilIQS.-.ya:rigties. 

The  varieties  of  lemons  raised  in  Italy  are  also  different  than 
United  States  corriiflercial  fruity,  and  the  varieties  cultivated  in  Sicily 
in  1935  are  listed  belovrs  3/ 

''Interdonato,  Limone  fine,  Limone  speciale  or  liscione 
■Ruvittaru  or  Limone  Femminello  ovale  comune 
Limone  Feminello  sfusato  or  di  Pavazzina  or  di  Siracusa 


3/n Variety  of  the  fir§t  orde;-  "arigJ^Q crate."  .of  major  Lniporta 
1935];  """"Ordinary  comm.ercial  varietyj  -"Minor  variei-y. 
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"■"Limono  Cucuzzaru  or  Arancino  or 'Mapalluggiatu  or  Pappalardaru 
"''""'Liraone  Lunario 

■'''Limone  Moscatello  or  Russiddaro  or  Mussu  di  Pupa  or  lions  chello 
■"Liiiione  di  spina  Corpace 
"'Limone  Frances cano 

As  important  as  .varieties  in  the  Italian  leraon  industry  is  the 
character  of  the  fruit  produced  by  each  bloom.    The  maturity  and  period 
of  harvest  of  Italian  oranges  is  related  to  orange  varieties 5  however, 
this  is  not  true  ox  Italian  lemons ,  as  is  indicated  by  the  calendar  of 
lemon  harvest. 

For  lemons, 'the  fruit  of  each  season  is  Icnoi/n  by  the  name  of  the 
bloom  which  i.roduced  it,  not  by  the  name  of  the  variety.  The  harvest 
seasons  for  lemons  are  as  follows s 


From,  the  end  of  September  to  the  end  of  Novembers  Primofiore 

and-  Interdonato 
From  December  to  June;    V/intcr  lemons,  or  just  "lemons" 
In  April -Hay I    Jancuszi  and  ricicppi 
In  May-June;    Vordelli  naiolini 
June-Augvist ;  Vcrdelli 

September;    Vordelli  and  out-of-season  lemons 


The  harvest  calendar  refers  to  lem.on  blooms,  not  varieties.  Each 
variety  of  lemon  described  -may  produce  som.e  fruit  for  each  of  these 
indicated  harvest  seasons, 

Coirffiiercial].y,  Italian  lemons  arc  knoim  by  the  bloom  \'hich  produced 
the  fruit  ra.thcr  than  the  lemon  variety.    The  reason  for  this  is  the 
difference  in  the  shape  and  quality  of  fruit  which  each  bloom  produces. 
The  differences  in  fruits  of  the  same  variety  produced  by  different 
bloomJ'^is  greater  than  the  differences  betv/ccn  varieties  in  the  same 
bloom. 


Descriptions  of  Lemon  and  Oran^/'e  Varieties 

Varieties  and  bloom.s  are  of  such  importance  to  an  understanding 
of  the  Italian  citrus  industry  that  descriptions  of  the  important  com- 
mercial varieties  are  given  below, 

Var-io,tios  of  licrmpn  Cultivated  in  Sicily  /^/ 

I •     I-£^t;Crdonrrto 0  Limone  fine,  Limone^  speciale,j3ii_Ij^.cione 

The.  tree  is  vigorous;  the  branches  are  robust,  having  few  subbranches 
the  tree  is  ordinarily  thornlessj  and  the  tips  of  the  shoots  are  viol.et- 
colored. 

The  leaves  are  elliptic,  and  undulating  on  the  edges;  the  margin  is 
crenatej  ra.chis  raised  above  the  t\-jo  halves  of  the  leaf|  the 

Jj/  From  Annali.    Translated  from  the  Italian  by  May  Coult. 


petiold  is  slender^  short,  yellcu,  and  not  raarQ'ined, 

The  fruit  is  large,  elongated,  cylindrical;  the  navel  is  coniceLl 
acuminate  J  almost  alv/ays  as  if  emerging  a.bove  a  v/ell-defined  plane;  the 
peel  is  smooth^  "shining,  very  fine-grained,  and  thin;  the  glands  are 
numerous,  neither  buried  nor  raised;  sections,  8  or  9  in  number;  seeds 
are  not  nujnerous;  the  rag  is  elongated,  tightly  fitting,  greenish-yellov/ 
in  color,  juicy;  the  juice  is  abundeaitly  acid,  perfumed,  and  slightly 
bitter;  the  cal^oc  is  of  medium  dimensions,  raised,  five-divided,  and  of 
a  light  green  color, 

II,  Feinminello  comune  or  rvwittaru  or  ovale  comune 

The  fruit  is  oblong,  of  medium  dimensions,  lemon-yellow  color,  the 
navel  is  not  very  m.uch  developed  and  is  obtu.se;  the  calyx  is  of  medium 
dim.onsions,  the  sepals  number  4-  to  5  and  are  obtuse;  the  peel  is  of 
meditun  thickness;  the  essential  oil  glands  arc  medium  large  and  depressed; 
the  pulp  is  fine  and  is  of  pale  groenish-yellov;  color;  the  rag  is  small j 
acuminate  and  elongated;  the  juice  is  abundant,  of  light  color,  and  is 
rich  in  acid,  and  has  an  excellent  perfume;  the  seeds  arc  not  very  numerous 
and  the  mo-joritj-  are  aborted. 

The  tree  is  of  medium  vigor,  almost  without  thorns.    It  is  the  tjpo 
most  widely  disseminated  and  appreciated  by  the  citrus  groircrs  because 
of  its  constant  and  abujidant  production,  because  it  is  very  v;ell  adapted 
to  forcing,  and  because  of  the  resistance  of  the  fruit  to  shipping  damage, 

III.  Lim-one  Fcipmincllo  sfusato  or  di  Favazzina  or  di  Siracuca 

The  tree  is  vigorous;  the  shoots  are  violet  in  color;  the  leaves  .are 
large,  oblong,  acuminate,  uneouall^^  crcnate;  the  petiole  is  long  and 
slightly  marginatc. 

The  fruit  is  elongated,  with  the  navel  v/ell  developed  and  acute  in 
the  lem.on  and  less  so  in  the  verdello;  5/  the  stem  area  is  raised;  the 
grain  is  fine  or  medium;  the  peel  is  of  medium  thickness;  the  glands 
slightly  raised;  the  sections  are  compact  and  juicy;  the  juice  is  abun- 
dantly s.cid  and  perfumed;  and  the  seeds  are  often  numerous. 

This  is  a  productive  variety,  v;ell  e.daptcd  to  forcing,  and  is  wide- 
spread in  the  provinces  of  Messina  and  Siracusa.     It  is  being  supplanted, 
however,  by  the  Femrainello  commie  and  by  the  Cucuzzaru,  because  the  fruit, 
although  tlegant  in  form,  gains  little  acceptance  by  the  exporters  because 
of  the  difficulty  which  it  frequently  offers  in  regulation  packing. 

TV.    Idmone  cucuzzaru  or  Arancino  or  '  ITpa?-lur:;'viatu  or  Fap^^alo.rdaru 
The  fruit  is  globose,  tending  to\7ard  a -spherical  form,  especially 
the  verdello,  average  dimensions;  navel  little  pronounced;  peel  rather 
thick;  essential  oil  glands  large,  some  raised  and  other  depressed;  the 
rag  is  tightly  fitting;  the  juice  is  abundant,  acid,  and  perfumed;  and 
the  seeds  are  numerous. 


5/  Fruit  produced  by  the  verdello  bloom,  the  singixlar  of  verdelli. 
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The  tree  is  vi^03'0^^s,  ordinarily  \jith  branches  at  ybtj  short  internodes, 
and  spineless  I  the  leaves  arc  small. 

It  is  a  type  appreciated  by  the  citrus  growers  for  its  hardiness, 
constant,  high,  uniform  production,  and  for  its  liigh  predisposition  to 
forcing,  and  because  of  the  early  ripening  of  the  first  flov/ering  (priiao 
flo  re) , 

In  the  production  of  verdelli  it  aluays  yields  beautiful  clusters, 
such  as  are  not  found  in  other  varieties, 

^*    Limone  Lunar io  or  Falermitano 

The  leaves  are  medium  or  small,  elliptical,  thick,  slightly  crenate, 
acute,  a  brilliant  dark  green  in  color j  the  petiole  is  long,  ordinarily 
contorted  (, 

The  fruit  is  medium  oval  or  globose  or  clavifom,  smooth,  and  often 
pointed  to\/ard  the  base;  the  base  is  sometimes  furrowed  longitudinally; 
the  navel  is  acute,  little  dcveloped|  the  peel  is  thin,  strongly  adhering 
to  the  sections;  the  cal3/'x  is  small;  the  g.lands  are  large;  the  sections  11 
or  12  in  muTiber;  the  pulp  is  fine,  greenish  in  color;  the  rag  is  elongated 
and  compact;  the  juice  is  not  very  abundant,  but  it  is  perfuFiod;  the  seeds 
are  .nuraerous,  oval,  acuminate.    The  fruit  has  little  essential  oil  content. 

It  is  a  continuous  "flowering  variety,  very  productive  and  e;:tremely 
sensitive  to  forcing.    The  trees  subjected  to  forcing  produce  abundantly, 
but  the  fi'uj.ts  ordinaril;/  remain  small,  and  the  normal  crop  suffers  in 
quantity  and  quality. 

This  variety  is  customarily  cultivated  in  the  province  of  Palermo, 
and  somewhat  in  the  vicj.nity  of  Catania,  irhere  it  is  linown  under  the  name 
of  "innesto  palernitano"  (Palermo  graft).     In  the  province  of  Palermo  it 
is  found  in  specialised  culture  in  the  zones  of  Palla.vicino  and  Partanna- 
Kondello,  and  sporadically  everywhere, 

VI ,    Limonc  iioscatello  or  Rusciddaro  or  liussu  di  Pu.m  or  Honachello 

The  fruit  is  moderately  fusiform-,  with  the  navel  almost  rudimentary, 
flat,  more  developed  in  the  vcrdello  than  in  the  lemon,  6/  but  alwaj^s  less 
developed  than  in  the  other  types;  the  grain  is  fine;  the  peel  thin;  the 
essential  oil  glands  are  large  and  slightly  sunken;  the  rag  is  thin,  and 
long,  and  quite  tightly  fitting;  ordinarily  it  is  vrithout  seeds  or  has 
a  fcvr  small  or  aborted  seeds;  the  juice  is  abimdantly  rich  in  acid  and  . 
is  highly  perfuracd. 

The  brponches  arc  slender;  the  leaves  small,  danccolate,  and  of  an 
intense  green  color.    The  small  leaves  on  the  shoots  arc  strongly  tinted 
v;ith  violet. 

The  verdelli  remain  .sm.all  for  a  certain  period  and  then  grow  rapidly. 
At  the  beginning  of  their  dcvclo;Tmcnt  they  arc  of  a  "nu.tmcg"  color,  and 

6/  "Lemon"  is  used  as  a  bloom  nam.e  for  fruit  ripening  from  December  to 
June, 


ribbed J  but  these  ribs  disappear  later.    They  "scald"  easily  if  left  on 
the  tree  after  May, 

This  type  produced  few- lemons  and  many  verdelli  if  subjected  to. 
forcing,  but  is  not  \.ddely  grown  because  the  fruits  do  not  stand  shipping 
well. 

The  Moscatello  has  subtypes,  one  of  \;hich  is  knoim  by  the  name  of 
Monachello,  which  has  elongated  fruit  v.dth  a  ver^-  fine  grain^  smooth  skin, 
shining  and  appearing  to  be  covered- v;ith  a  vrascy  patina,  a  pronounced  navel, 
and  no  seeds.    This  type  is  adapted  to  forcing. 

The  Monachello  appears  to  have  a  certain  resistance  to  raal  secco. 
This  \ra.s  first  pointed  out  by  Aw,  Ernesto  Gugliotta  and  the  Inter  donate 
Brothers  of  Wizaa  Sicilia,    The  Experiment  Station  at  Acireale  v;hich  is 
carrying  out  experiments  to  find  a  type  of  lemon  resistant  to  the  zie.!  secco, 
"nas  taken  the  1-lonchcllo  under  examination,  7/ 

VII,    Limone  di  spina  "Cprnaci' ' 

Thisis  an.  anterestjip' ^^J^^g  of  lemon,  cultivated  in  the  citrus  grove  of 
Cav,  Corpaci  in  the  Simeni  region  (Siracusa) ,  to  which  the  farmers  of  the 
region  have  given  no  specific  name.    It  is  conspicuous  for  ripening  earlier 
than  the  other  varieties,  for  its  uniformity  of  production,  high  yield, 
and  beauty  of  fruit.    The  tree  is  vigorous,  wi"&i    thorny  branches.  The 
leaves  are  large,  oblanceolatc  with  acuminate  tip,  crenate,  smooth,  slightly 
undulating  on  the  margin j  the  petiole  is  short,  light  green  in  color,  and 
sD.ightly  marginate. 

The  fruit  is  blmammillate  and  of  average  size,  fusiformi  the  navel  is 
conical,  acute,  not  greatly  developed |  the  grain  is  fine;  the  skin  is  thin, 
smooth,  and  shining 5  the  sections  number  8  to  9,  and  are  compact  and  juicy | 
the  peduncle  is  large |  the  calyx  is  Irirge;  and  there  are  not  many  seeds, 

7/  The  Monachello  fruit  seen  in  Sicily  in  the  September  194-9  and  in 
United  States  fruit  markets  in  1950  v;as  a  less  acid  lemon  than  the  widely 
growT'  comune  ajid  had  less  oil  in  the  peel.    The  friiit  of  the  Monachello  • 
has  a  distinct  form,  the  stem  end  being  shaped  more  like  the  stem  end  of 
an  orange  than  that  of  a  lemon.    The  navel  at  the  blossom,  end  is  not  so 
pronounced,  and  the  skin  texture  tends  to  be  finer  than  the  comune,  • 

The  limbs  of  the  comune  lemon  tree  are  oval,  the  frame-v/ork  Ir'jiibs 
sometimes  being  almost  pointed  on  their  upper  edge.    The  limbs  grovr  up- 
right from  the  tree  trunk.    The  lijnbs  of  the  Monachello  lemon  tree  arc 
nearly  round  and  the  tree  grows  in  a  spreading  shape  like  a  navel  orange 
tree.    The  difference  in  the  shape  of  the  tree  liiubs  of  these  two  varieties 
compared  v;ith  the  -groA/ing  characteristics  of  the  trees  suggests  that  there 
may  be  a  correlation  between  limb  shape  and  tree  shape  in  citrus. 

The  orange-like  shape  of  the  stem  end  of  Monachello  lemons,  together 
v±th  the  loifer  acidity  and  the  orange-like  ii'htipr  .of  thr  tree  lir.bs^ 
lead  one  to.  suspect  that  this  va.riety  is  in  some  way  related  to  the  sweet 
orange,  and  because  of  this  attains  its  mal  secco  resistant  oujilities. 
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VIII,     Limo ne^  ?r an c  e s  ano 

This  variety  is  QToun  in  the  Palermo  region^  but  is  not  widely  culti- 
vated there,     It  is  held  in  veiy  lov;  esteeiiij  because  the  fruit  possesses 
bu.t  little  resistance  to  tra:nE;:ortation,  and  it  is  readily  susceptible  to 
the  specific  agents  which  cauce  rust  (nasca  di  f erro) ,    It  also  has  a  pro- 
nounced tendency  to  run  to  leaves,  and  has  a  lov;  content  of  acid  and  essence 
in  its  juice. 

Varieties  of  Orange  Cultivated  in  Sicily  8/ 


X     Ovale  or  Calabrese    (a  nonblood  orange) 

Among  the  varieties  belonging  to  the  "blond"  group,  this  is  the  most 
important,  and  seems  destined  to  remain  the  only  one  under  commercial  culti- 
vation, since  the  others  are  giving  v;ay  more  and  more  to  the  blood  varieties 
which  are  in  gi-eatei-  demand. 

The  fruit  is  oval  in  lorm,  of  rather  more  than  a.verage  size,  The 
epicarp  is  of  a  light  yellow  color  and  fine  or  medium,  grain.    The  pericarp 
strongly  adheres  to  the  rest  of  the  fruit,  is  of  m.edium  thickness  or  less, 
and  is  more  marked  in  the  part  near  the  peduncle.    The  endocarp  has  compact, 
tightly  fitting  sections  strongly  adherent  to  the  pericarp,  an  a.greeable 
flavor  vrhen  full  ripe,  and  very  few  seeds,  frequently  none. 

It  is  the  latest  variety  of  orange.    The  fruit  matures  between  the 
end  of  winter  and  spring  and  c^an  conveniently  remain  on  the  tree  nearly 
all  spi'ing.    The  fruit  has  the  singular  characteristic  of  being  able  to 
remain  on  the  tree  from  one  year  to  another.    After  full  maturity,  it  turns 
green  again,  and  i-emains  green  during  the  entire  smiimer  and  part  of  the 
winter 5  it  then  chanires  to  the  characteristic  normal  yellow,    Uhen  it  turns 
green  again,  the  endocarp  remains  as  if  empty  of  the  m.ajor  part  of  the 
juice,  and  becomes  juicy  again  \/ith  the  return  of  the  normal  yellow  color. 

It  is  Ic.raented.  often  enough  that  the  Ovale  oranges  boars  but  little 
fruit,  but  yhcn  it  is  cultivated  in  deep,  fertile,  fresh,  and  conveniently'' 
irrigable  soils,  the  yield  is  neither  insufficient  nor  undependable. 

The  Ovale  orange  is  v.-idely  grotm  in  the  fertile  soils  of  the  land  sur- 
rounding Lentini,  Garlcntini,  Francofonte,  on  the  plains  of  Patcrno, 
Contu.ripe,  and  Salso,  and  in  the  wide  valley  of  vSinagra,  and  yields  a  rather 
abundant  crop, 

II'    P-Qllfldgnna    (a  nonW.ood  orange) 

After  the  Ovale,  this  is  one  of  the  most  highly  esteemed  "blond" 
varieties. 

The  fruit  resembles  that  of  the  Ovale  variety,  but  isof e  little  larger 
size  and  with  an  epicarp  of  a  more  marked  yellow  colors  it  has  a  medium  or 
coarse  grain,  the  perico>.rp  is  of  mcdiiun  or  great  thickness,  especially  near 
the  peduncle;  the  endocarp' haf3  well-developed  sections  rather  adherent  to 
each  other  and  to  the  rest  of  the  fruit,  an  agreeable  i^'lavor,  and  few  if 
anv_sccds_j  

8/  Translated  from  Annali    by  1-iay  Coult. 


The  fruits  are  heavy  and  can  stand  long  shipments.  Before  the  war 
they  were  shipped  to  Paissia,  like  those  of  the  Ovale  variety. 

Ripening  takes  place  in  December,  and  the  fruits,  vrhich  are  very 
stubbornly  attached  to  the  peduncle,  can  easily  be  kept  on  the  tree  ujitil 
March  or  April,    It  is'  generally  preferred,  however,  to  pick  the  crop  in 
good  season,  i.e,,  bet\yre  the  common  Sanguigni  or  Sanguinelli  invade  the 
consuming  markets,  v/here  they  receive  the  preference, 

Biondo  comune  or  Nostral.e  liscio    (A  nonblood  orange) 

This  is  one  of  the  oldest  cultivated  varieties.    In  old  citrus  groves 
it  may  still  constitute  the  bulk  of  the  production. 

The  fruit  is  spherical  v;ith  a  depression  at  the  peduncle |  it  is  of 
medilun  or  even  superior  size;  the  epicarp  is  golden  yellov;  v/ith  a  fine  or 
medium  grainj  the  pericarp  is  medium- to-thick |  the  endocarp,  with  rather 
fragile  sections,  is  rich  in  juice  and  has  a  sweet  agreeable  flavor  at 
advanced  maturity j  it  has  abundant  seeds. 

The  harvest  of  this  variety  is  begxin  very  early  ( November -Dec ember ) , 
^especially  in  certain  zones,  such  as  the  Francavilla  area  in  the  province 
of  licssina,  and  is  then  continued  until  ilarch  and  April. 

The  fruits  are  medium-heavy  and  stand  shipping  well. 

The  tree  attains  large  dimensions  and  bears  abundantly  (an  average 
of  4-00  fruits  per  tree).     It  is  rather  hardy  and  has  no  special  cultural 
requirements,  '  • 

Although  it  has  m^erit,  this  variety  is  being  excluded  from  the  new 
plantings,  and  seems  destined  to  become  extinct,  preference  being  given 
to  the  Saaguignc  varieties  almost  cvcr^n-^hcre  in  Sicily, 

IV,    Biondo  riccio    (liedgchog  blcod-a-nonblood  orange) 

This  variety  is  also  among  the  oldest  in  cultivation  and  is  found 
in  citnis  groves  that  have  long  been  planted. 

The  .fruit  is  roundish,  of  larger  than  average  size,  with  an  epicarp 
of  a  dark  yellow  color  and  coarse  grain,  rough,  hence  the  n.amc  of  biondo 
riccio J  the  pericarp  is  very  thick;  the  endocarp  has  sections  of  average 
consistency;'     the  flavor  is  agreeable  \;hcn  ftilly  ripe;  seeds  arc  abundant 
and  well  developed. 

The  Biondo  riccio  orange  is  of  average  vmight  and  sorxcv/hat  resistant 
to  transportation.     It  formerly  made  up  the  larger  part  of  the  erport 
trade  v/ith  the  United  States, 

Harvest  time  for  this  varic;ty  is  almost  identical  with  that  for  the 
Biondo  comune,  but  is  protracted  up  to  the  m.ont}i  of  kay. 


The  tree  attains  average  si7,e  and  bears  abundantly  (an  average  of 
400  fruits  per  tree). 


This  veriety  is  cjso  hardy  and  has  no  special  cultural  requirements. 


V»    Maltese c  DolcCc  or  Vainiqlia    (A  nonblood  orange) 

This  variet7/-j  known  for  a  long  timcy  has  never  been  iraportant  com- 
merciaLly,  becau.'^e  the  "ruits  c.re  not  generally  accepted. 

The  fru.it  is  roundish,  but  sometimes  depressed  like  a  Doppio  Sanguigno. 
It  is  of  average  or  eVcM  inferior  size,  ;jith  an  epicarp  of  dark  yellow  color 
and  average  grain;  the  pericarp  is  of  average  or  great  thickness;  the 
endocarp  with  perceptibly  developed  sections  is  rich  in  juice  of  a  honey 
sweet  not  very  agreeable  flavor;  the  seeds  arc  abundant.    The  fruits  which 
are  not  vjell.  ripened  have  a  slightly  bitter  flavor.    Harvest  is  from 
December  on. 

The  tree  attains  average  dimensions  and  it  produces  rather  abundantly. 
This  variety  will  alvrays  be  cultivated  spordicaLly, 

"^I*    Arancio  barile     (A  nonblood  orange) 

The  fruit  is  of  an  elongated  oval  forra  v/ith  a  pronoLinced  peduncular 
lobe  and  terminating  almost  in  a  point.     Its  size  is  less  than  average. 
The  periicarp  is  of  an  intense  j'-eil.low  color  and  average  grain;  the  pericup 
is  of  medium  thickness;  the  endocarp,  with  sections  rather  compact,  has 
an  agreeable  flavor,  and  few  seeds. 

Harvest  is  from  February  to  liarch. 

The  tree  attains  average  dimensions  and  has  no  special  recuirements, 
but  it  is  a  poor  producer. 

This  variety  is  among  those  destined  to  remain  cultj.vated  only 
sporadically. 

VII,    Biondo  di  sr^iina  or  di  "ariddu"     (A  nonblood  orange) 

The  thorny  blond  oranges  do  not  represent  a  variety,  but  a  group  of 
varieties  v;hich,  since  they  all  come  from  seed,  have  some  common  character- 
istics, among  which  are  hardness  and  early  ripening^  the  presence  of  thorns y 
raajestic  bearing  of  the  tree,  and  high  yield. 

The 'fruits  are  usually  roundish,  of  raedipjn  size.    The  epicarp  is 
golden  yellow  and  has  a  ybtj  fine  polished  grain;  the  pericarp  is  thin, 
the  endocarp,  \/ith  sections  of  average  compactness,  is  rich  in  juice,  and 
has  an  agreeable  flavor,  and  numerous  seeds. 

Because  of  the  presence  of  the  thorns,  the  fruits  often  suffer  serious 
damage  from  the  \n_nd,  especial-ly  when  harvesting  is  delayed  beyond  the 
second  10  days  in  November, 


The  thorny  oranges,  in  addition  to  being  early,  are  of  rapid  growth. 


The  tree 5  b.z  already  stated,  reaches  great  dimensions  and  is  very 
productive  (it  sometjjiies  yeilds  as  many  as  2,000  fruits,  but  the  average 
production  is  600),    It  is  hardy,  and  has  no  special  requirements  other 
than  a  greater  need  for  nutritive  materials  than  other  oranges  because  of 
its  grov/th  and  yxrjclf;.  " 

This  group  of  varieties  also  cannot  be  popular  as  a  comraercial  crop, 

VIII.     Tarocco     (A  blood  orange) 

This  varietj'-  o\;es  its  nam.e  to  the  form  of  the  fruit,  which  approaches 
that  of  a  peg-top,    Knoi/n  only  from  the  early  years  of  the  present  century, 
it  has  spread  for  the  last  few  decades.    Its  cradle  was  Piedegaggi  di 
Carlentini  in  the  province  of  Siracusa,    Dinaro  Gesualdo  found  it  in  a 
citrus  grove  in  the  Garbone  area,  whence  it  has  spread  into  othei^  regions 
in  the  same  territory  (Buonafede,  Cassiraino,  Vicinori,  etc,),  and  into 
manj-  citrus  areas  in  the  provinces  of  Siracusa  (Lentini,  Francofonte,  etc.), 

Catania  (the  Etna  area  and  that  around  Galtagironc) ,  and  Messina 
(Francavilla  di  Sicilia) .    It  can  be  said  that  there  is  no, citrus  territory 
today  where  the  Tarocco  has  not  been  or  is  not  being  introduced, 

IX t    Sanguinello  comunc  or  "Sanoruignu  a  pignu"     (Sanguinello  moscato  e 
Sanrru-inello  dorroio  moscato)     (A  blood  orange) 

The  Sanguinello  comunc,  together  \;ith  t'le  San.guigno  semplice  and  the 
Sanguigno  doppio,  constitutes  the  bulk  of  the  total  production  of  blood 
oranges , 

It  is  cultivated  extensively  in  the  provinces  of  Siracusa  and  Catania, 

The  fruit  is  of.  raediiuii  size,  of  an  oblong  shape.    The  peduncular  lobe 
is  only  slightly  developed  and  hhs  characteristic  grooves ;  the  epicarp  has 
mediurii  grain,  and  is  a  dark  yellow  color  blended  with  red|  the  pericarp  is 
of  mediui'a  or  greater  thickness,  mediui".i  toughness,  and  medium,  adherence  to 
the  remainder  of  the  fruit j  the  endocarp  with  sections  and  6f  m^edium 
development  is  intensely  colored  with  red  at  maturitj'-;  seeds  are  absent 
or  nearly  soj  the  flavor  is  agreeable;  the  friiit  has  moderate  resistance 
'to  transportation  dsmage. 

Internal  coloring  precedes  external,  and  is  more  intense. 

The  trees  attain  medium  dimensions,  and  have  a  norm.al  appearance  and 
norm.al'  cultural  rec  uirements , 

The  yield  is  high  and  picking  is  done  from.  January  to  March,  After 
February  the  resistance  of  the  fruit  to    attack  at  the  peduncle  diminishes, 
and  the  tendency  to  "earing"  (Spigatura)  increases. 


An  interesting  subvariety  of  the  Sanguinello  coimine  is  the  Sanguinello 
moscato,  \;hich  is  coraiion  in  the  Etnean  areas  of  Patcrno,  Adrano,  and  S. 
Maria  di  Licodia,  \/hcre  its  production  represents  about  tuo- thirds  of  the 
entire  orange  crop.     In  the  trade,  this  subvarietj  is  kno\7n  by  the  narae 
of  "Paterno  orange," 

^«    San,9:uin:^<no  semnlice     (A  blood  orange) 

Among  the  sanguigne  (blood)  varieties,  this  is  rerhaps  the  one  which 
has  been  cultivated  for  the  longest  period  of  time,  i.e.,  since  the  con- 
suming markets  have  sb.ouri  a    reference  for  the  blood  varieties  over  the 
comrion  blonds , 

The  fruit  is  of  a  size  and  weight  similar  to  the  Sanguinello  comune, 
and  is  of  a  roundish  form  and  slightly  flattened  at  the  stem  end;  the 
epicarp  has  a  m-ediuiu  to  coarse  grain,  and  is  of  a  yellow  color  noticeably 
tinted  with  red  (more  than  the  sanguinello);  the  pericarp  is  rather  thick 
and  v/ith  consistency  and  adherence  to  the  rest  of  the  fruit  similar  to  the 
Sanguinello  comune;  the  cndocarp  \jith  the  sections  and  the  rag  is  of  m-odium 
development  and  vcinod    with  rod;  the  external  coloration  is  more  intense 
than  the  internal,  and  ap^  cars  before  the  latter;  it  has  a  moderate  number 
of  seeds,  and  is  generally  well  developed,  and  of  agreeable  flavor;  it  has 
moderate  resistance  to  transportation  damage, 

XI „    Sanftniigno  doppio     (A  blood  orange) 

The  cultivation  of  the  Sangu.igno  doppio,  like  that  of  the  Sanguigne 
seraplice,  dates  from  far  back,  but  its  area  of  diffusion  remains  almost 
stationary.    In  the  more  recent  plantings  preference  has  been  given  and 
is  still  given  to  the  varieties  of  greater  value. 

The  fruit  differs  in  form  from  the  Sanguigno  semplice,'    It  is  rather 
flattened  at  the  ends;  has  a  slight  depression  at  the  stem  end,  \7hich  is 
a  considerable  d.cfect  because  it  holds  moisture  readily;  has  rather  coares 
graned  pericarp  noticeably  dotted  with  red,  with  some  rather  dark  violet 
stripes;  and  often  has  abundant  seeds. 

XII,    Doppio  sanguigno    (A  b].ood  orange) 

This  variety,  cultivated  in  som.e  of  the  Etna  areas  (Paterno,  S,  Maria 
di  Licodia,  etc.),  and  also  near  Lcntini,  has  not  become  wide  spread 
because  of  its  low  productivity,  although  it  has  fruits  of  a  truly  select 
quality. 

The  fruit  has  the  form  of  tlie  Dop;,;io  sanguigno,  but  is  of  larger  size, 
the  epicarp  is  of  a  very  intense  red  color  (among  the  sanguigne  varieties 
it  is  the  one  whicli  has  the  epicarp  m.ost  markedly  colored)  v;ith  some 
lighter  blending;  it  has  coarse  grain  veiled  with  bloom;  the  pericarp  is 
quite  tenacious,  thick,  and  adhering  to  the  rest;  the  endocarp  is  thin, 
with  well~dc vclopcd  sections  and  a  blood  rag,  juicy,  \7ith  a  very  agreablc 
flavor  and  an  arom.a  of  vcnilla,  vrith  very  few  seeds  or  none  at  all.  At 
the  part  opposite  to  the  peduncle  a  navel  or  umbilical  protuberance  is 
often  observed. 
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The  fruits  acouirc  the  charactcriatic  external  coloring  o.nd  agreeable 
flavor  in  December,  vrhcn  the  comon  bloods  (sanguigni),  Sanguinelli,  and 
Poppi  sanguigni  are  but  little  colored  c::ternally  and  have  no  pleasing 
flavor, 

XIII,  ,    Ovaletto  san^iigno    (A  blood  orange) 

This  is  a  ncv;  variety,  whose  cultivation,  like  that  of  the  Tarocco 
and  the  More,  has  spread  in  Sicily  for  only  a  fci;  decades,  particularly  in 
the  vicinity  of  Lcntini  Carlentini,  and  Augusta, 

The  fruit  has  a  regular  form  reminiscent  of  a  keg  with  circular  sections 
and  rounded  ends|  it  is  of  mediuri  or  even  superior  sizej  epicarp  is  dark 
yellow,  slightly  tinted  with  red,  similar  to  the  pigr:ientation  of  the  Tarocco j 
it  has  fine  grain;  the  pericarp  is  slightly  or  medium  thick,  adhering  \jell 
to  the  rest  of  bhe  fruit;  the  endocarp  has  viell  developed  sections  a.nd  the 
rag  is  \^eined  \7ith  red;  it  has  few  or  no  seeds  and  a  quite  agreeable  flavor. 
The  fruit  stands  shipping  vrell. 

The  trees  reach  large  dimensions,  are  rather  hardy,  and  have  no 
particular  cultural  roquircm.ents. 

The  fruits  mature  early,  second  among  the  blood  oranges.  The  fruits 
are  ;  icked  during  and  after  the  second  10  da.ys  in  December,.  They  present 
the  T-jhenomenon  of  polyLicrphism., 

Yield  is  very  high  and  rather  constant.    This  variety  is  considered 
the  most  productive  among  the  blood  varieties.    Average  Droduction  per 
tree  is  from  500  to  600  fruits, 

XIV,  Vacc'iro  (A  blood  orange) 

This  variety  originated  in  Adrano,  and  is  cultivated  only  in  some 
areas  near  Faterno,     It  is  not  well-knovm  and  is  sometimes  confused  with 
the  More  or  Seleaionato  va.riety,  to  which  it  really  has  no  resemblance. 

The  trees  have  a  characteristic  gro\;th  of  horizontal,  pendulant, 
slender,  vrcak  branches,  coiiimonly  called  "aff iminiddatic " 

The  fruit  is  of  average  size,  almost  spherical,  with  a  slight  but 
characteristic  furrov:  corresponding  to  the  crea  of  the  stylar  scar.  The 
epicarp  is  fairl3'^  well-blended  with  red,  fine-grained,  and  richly  shining, 
polished  by  the  "pesconoce,"  called  in  the  vernacular  "sbcrgio,"  for  vriiich 
reason  the  variety  also  trj^ec  the  name  of  "Sanguigno  sbergio,"    It  has  a 
thin  pericarp,  clastic,  tenacious,  and  adhering  v;cll  to  the  rest;  the 
endocarp  with  sections  developed,  adhering  vjoll,  and  the  rag  sho\/s  some 
blood  markings,  and  it  has  a  very  agreeable  flavor,  and  contains  only  a 
few  small  seeds.    The  fruit  hangs  in  the  tree  until  the  last  of  March, 

XV,  Foro  or  Sclc3-donato    (Belladonna  sanguigno)     (A  blood  orange) 

This  is  a  variety  vrhose  cultivation  has  spread  during  the  past  decade 
almost  entirely  in  the  area  of  Lcntini  and  a  little  in  area  of  Carlcntini, 
v/here  it  continues  to  spread.    At  Lcntini  it  is  also  knovm  under  the  name 
of  Sclezionato,  and  it  is  sometimes  given  the  name  of  Vaccaro  in  error. 


The  fruit  cf  the;  lioro  Is  rather  squat  and  almost  always  above  Q.vcrage 
size.    The  epicarp  is  of  a  dark  yelloir  color  which  acquires  red  stains  or 
strealcs  at  advanced  maturity,  and  the  grain  is  medium  finej  the  pericarp 
is  fairly  thick  and  adhering  to  the  rest|  the  endocarp  has  well-developed 
sections,  vrith  rag  of  a  violet-red  color  rerainiscent  of  the  "sorosi"  of 
ilorus  nigra  L,  (block  mulberry) |  the  seeds  are  absent  or  nearly  so.  It 
has  a  rather  agreeable  flavor  v;hich  deteriorates  until  it  becomes  dis- 
agreeable v;ith  advanced  m.aturity  or  after  a  long  period  of  keeping. 

The  rag  colors  very  early,  even  before  the  epicarp  turns  yellow,  and 
this  constitutes  the  principal  means  of  identifying  the  variety. 

The  fruits  stand  shipping  well. 

The  variety  is  very  early,  and  is  the  first  ajnong  the  bloods  to  appear 
on  the  markets  I  it  is  considered  ripe  and  is  picked  from  the  second  half 
of  iJovembcr  on.    It  ripens  with  the  fir.'^.t  Koro  oranges,  and  sometimes 
accompanies  onlj  the  comTiOn  blonds  and  the  thorny  blonds  in  the  markets, 

^VI,    Sanr-giigno  zucchcrino    (A  blood  orange) 

It  is  found  cultivated  sporadically  in  the  old  citrus  groves  of 
Graraiiiichele,  and  here  and  there  In  those  of  Mineo  and  Palagonia, 

The  fruit  enjoys  the  favor  of  the  local  consumers  because  of  the  very 
agreeable  flavor  of  the  pulp,  but  it  is  not  liked  by  the  great  ma-rkets. 
It  is  roundish,  of  less  than  average  size.    The  epicarp  is  yellow,  \;ith  a 
slight  blending  of  rose,  and  fine-grained j  the,  pericarp  is  rather  tliin, 
of  little  tenacity,  and  subject  to  being  easily  lacerated  at  advanced 
maturity;  the  endocarp  has  sections  of  average  consistency  and  blood- 
colored  rag.     It  is  rich  in  juice  and  has  a  very  agreeable  flavor 5  seeds 
absent  or  nearly  so.    The  resistance  of  the  fruits  to  transportation  is 
limdtodj  they  are  vrcll  o.daptcd  to  candying  or  preserving  and  to  the  manu- 
facture of  marmalade. 

It  is  a  variety  of  normuo.l  yield  and  m.edium  early  maturity.  Picking 
is  done  from.  December  to  iiarch, 

XVII,    San^iiigni,  ,di  spina  or  di  "ariddu"     (A  blood  orange) 

As  in  the  case  of  the  throny  blonds,  the  throny  bloods  (sarguigni) 
do  not  represent  a  true  and  genuine  variety,  but  a  group  of  varieties. 
Since  they  'lavo  all  originated  from  seed  or  from  grafting  ^;ith  buds  taken 
from  trees  grown  from  seed,  they  present  common  characteristics  such  as 
hardiness  and  behavior  of  the  trees,  thorns,  in  early  ripening,  high  pro- 
ductivity, etc. 


Further  Identification  of  Italian  Oranrxe  Varieties 


A  study  of  the  pirp:Qcntation  in  Italian  oranges  by  Vincenzo  Carrante 
contains  some  excellent  data  which  further  identify  Italian  orange  varieties 
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and  also  indicate  cliiiiatic  iniliionces  on  citrus  maturity.  A.  translation 
of  the  conclusions  ox  tliis  study,  together  \i±th  tabulctions  of  the  fruit 
characteristics  as  determined  by  laboratory  tests j  is  given  belov;, 

Pigji^entation  in  Italian  Oran^'^-es  2/ 

1)  The  pigmentations  of  the  oranges  are  linlced  to  tv;o  fundamental 
groups  of  pigments  J  one  of  which  is  basically  orange-yellov;  (carotcndids) 
and  relates  to  blonds  and  bloods,  and  the  other,  with  a  basically  red 
color  (anthoc^-anins)  applies  exclusively  to  the  bloods,    while  a  high  and  ' 
peculiar  biological  value  is  recognir.ed  for  the  carotnoids  -  that  of 
provitamin  A  -  for  \/nich  reason  it  has  been  adopted  hy  the  1931  and  1934- 
Intornrtional  Congresses  of  London  as  a  basis  for  the  evaluation  of  vitamin 
A,  no  vitaminic  function  has  been  attributed  to  the  anthocyanins,  Hov;ever, 
these  e::ercise  a  function  of  boautj'-  and  attractiveness  which  it  is  far 
from  possible  to  neglect  in  making  a  commercial  appraisal  of  the  oranges, 

2)  The  caroteuoid  or  provitaLiin  A,  content  proves  high  in  the  blond 
Italian  oranges,  and  especially . so  in  some  of  the  bloods,  v;hich  represent 

a  peculiar  specialisation  in  Italian  production  and  G::.portation  of  oranges, 

3)  On  the  basis  of  the  vitam.in  couivalent  established  by  the  above- 
mentioned  International  Congresses  of  London,  it  can  be  determined  that, 

per  liter  of  juice,  the  Italian  oranges  analysed  -  Moro,  Tarocco,  Sangninello 
lioscatoj,  and  Biondo  com-une  -  contain  from  about  2,500  to  about  5,700  inter- 
ne tional  units  of  vitamin  "A,  with  tlio  minimurii  referable  to  the  first  stages 
of  maturity.    They  have  a  sugar-acid  ratio  of  oliout  5-7,  and  at  the  maximinn 
the  last  -period  of  comEiercial  maturity  the  sugar-acid  ratio  reaches  about 
7-10.        "  _  . 

-4)    The  Italian  oranges,  compared  viith  ti^occ  from  Florida  and  California, 
have  dcm.onstrated  that  they  possess  a  higher  vitamin  power,  their  carotpnold 
content  being  dou.ble  to  triple  that  of  the  Korth  American  oranges, 

5)  The  carotenciild.  and  xantLophyll  content,  percentage  of  Juice,  cjid 
values  of  the  sugar-acid  ratio  increase  with  the  progress  of  tlie  ripening 
of  the  oranges  and  rise  as  the  fruits  Piature,- 

6)  The  keeping  of  oranges  in  co.ld  storage  at  4°  C.  (39,2°  F,)  has  an 
influence  cn  Ihe  increase  in  the  content  of  carct'r*-'ioid  during  the  first  20 
days,  aftci'  v;hich  such  content  diminishes  for  crtabolic  reasons. 

The  pH  values  of  the  juice  diminish  from  2,26  to  5.05,  indicating  that 
the  potentiomctric  acidity/,  although  diminishing  with  the  progi'css  of  the 
maturity,  is  siifficcntly  high  at  the  end  of  the  manifestation  of  the  intense 
red  coloration  of  the  anthocyanins, 

7)  The  tv;o  pigments  of  the  carotcnoid  group  v;hich  have  been  subjected 

cxajflination  (carotene  and  7.anthophll)  arc  not  transformed,  one  into  the 

other p-nd  _  probably  ^iorivc  origin  from  a.  conmon  intermediate  chromogcnic 

'S/'Vincento  C:a-r;;.nte,        lc_?igmcntazio ni  dollc  Arrncc  Italiane,  R,  Stasionc 

v^permcntale,  di,  Jinitticotura  e  di  A'-r-ar-.iccl- Aira,  Aciroale,  Translated  from, 
•one  rtalicn-  bjO-.-ay  CouJ-t, 
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substance  which  -  under  the  influence  of  the  cellulc.r  raetabolism  -  through 
the  p!!-- no  :.cna-  of  synthesis  end.  oxj^^gen  redu.ction  (osairidusione)  produces 
one  or  the  other  of  the  cc.rotf  nbidt- . 

8)  The  anthocyanin  pigmentations  of  oranges  are  linJ^ed  in  cuantity  and 
time  of  formation  princi;nally  to  the  genetic  factor;    They  are  noted  first 
and  are  more  intense  in  the  oranges  of  the  Moro  variety ' (December)  and 
successively  in  the  "Sanguigno  comune",  "Tcirocco",  and  "Sanguinello 
Koscato"  varieties,,    Koi/ever,  there  are  factors  of  season,  environment, 

and  physiology  which  arc  capable  of  promioting  or  attenuating  such  varietal 
characteristics.    Among  them  are  the  following    a)  The  favorable  action  of 
cold,  light  days-  during  the  period  of  the  coloring  of  the  fruits  (from 
October  on)  which  precedes  the  formation  of  the  anthocyanin  chromogenes, 
either  of  the  opicarp  or  the  endocerp,  because  of  the  action  of  the 
saccharophylly  and  the  prevalence  of  the  o::ydizing  processes j    b)  the 
action  of  the  fertilizers  containing  phosphate  and  potash  which  increase 
the  amoujit  of  the  pigm.entations  5     c)  all  the  factors  and  practices  of  a 
cultural  nature  which  can  bring  about  an  increase  in  the  sugar  content  of 
the  fruits,  determining  conditions  favorable  to  the  formation  of  the 
anthocyanins  whose  glycidic  nature  and  molecular  structure  can  explain 
their'  origin  as  a  product  of  reduction  of  the  flavoncs  and  combination 
with  the  sugar;    d)  the  regrafting  of  some  blood  varieties,  e.g.,  Tarocco 
on  citron  (Citnas_  me^      L.)>  wh.ich  for  reasons  not  yet  explained,  causes 
an  ap|/reciablc  advance  over  normal  in  the  appearance  of  the  anthocyaniah 
pigments , 

9)  Aside  from  the  factors  mentioned  in  (8)  above  the  anthocyanin 
pigmentations  increase  gradually  as  the  maturity  of  the  orange  progresses. 
Among  other  things,  this  permits  an  increase  in  sugars,  reduction  in  total 
acidity  and  potentiometric  acidity  and  decrease  in  the  reducing  pov/er  of 
the  chromoplasts  vjhich  continue  to  disappear  \/ith  advantage  to  the  enzymatic 
Oixj'dizing  action  of  i:lie  "chromogen"  from  which,  according  to  Uheldale,  the 
anthoc3^anins  derive, 

10)     It  can  be  definitely  established  ( paragr^tptis  o  and  9  above)  that 
the  increase  in  the  anthocyanin  pigmentations  of  the  oranges  is  dependent 
on  the  increase  of  the  sugars  in  the  fruits,  and  that  therefore  the  practices, 
direct  or  indirect,  wl-iich.  can  determine  it  8.rc  in  part  at  the  disposal  of 
the  orange  growers  v/ho  wish  to  obtain  crops  more  richly  pigmented , 
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Other  Citras 

Tlie  Berf^raraot.    Eergcraots  are  an  unusual  citrus  fruit  jrown  exclusively 
for  the  production  of  essential  oils  and  calcium  citrate.    This  variety 
is  "orcduced  commerically  on  the  Italian  peninsula,  primarily  in  the  coastal 
zone  near  Reggio  Calabria,  from  Villa  S.  Giovanni  to  Gloiosa  lonica.  There 
are  very  feu  plantings  of  this  variety  in  Sicily-,  as  it  cloes  not  produce 
V7ell  there. 

The  varieties  cultivated,  according  to  Annali  of  the  Ejrperiinent  Station 
at  Acireale  in  1935,  are  the  ^Castagnara  and  the  FeiDijinella,    These  \iere 
selected  for  their  productivity  and  yield  of  essential  oils.    The  fruits 
are  usually  harvested  in  December  and  January, 

InSeptenber  1949?  comercial  bergaiTiot  orchards  vjere  observed  near 
Reggio  Calabria,    Like  the  Italian  lenon  and  orange,  it  is  propagated  on 
sour  orange  stock.    In  appearance  the  trees  are  very  nuch  li]:e  the  comune 
lemon  or  old  seedling  lemon  trees  seen  in  California,    The  cross-section 
of  the  lirabs  is  oveil,  almost  tear-shaped  on  sokc  trees,  with  the  sharp  edge 
at  the  top  of  the  lim.b,    Matujre  trees  are  large,  15  to  20  feet  tall,  v/ith 
trmiks.  8  to  10  inches  in  diameter.    The  foliage  is  a  t^r-.ical  lemon  t3'-po, 
and  i/heri  s'cen  most  trees  had  a  very  light  leaf  population.    This  was 
probably  an  abnormal  condition,  since  the  groves  had  been  daip.agcd  by  the 
snov;  and  frost  of  March  5,  1949 » 

The  tree  trujnlcs  and.  Imbs  are  a  different  color  than  the  lenon  tree, 
the  bark  having  a  slightly  orange  tint»    The  limbs  grov;  upright  from  the 
tree  trurik,  as  do  those  of  the  com-une  lemon.    The  Italian  borgamot  trees 
are  so  similar  to  lemon  trees  it  is  c'r.trcraely  difficult  to  differentiate 
between  the  tiro  varieties  from  a  distance, 

Bcrgamot  fruits  seen  in  SeptemJocr  1949  were  squat,  dark  green,  and 
lemon  shaped.    They  were  not  as  elongated  as  a  lemon,  being  nearly 
spherical,  but  they  had  the  typica.l  lemon  blossom--cnd,    llie  blossom-end 
nip-.lc  was  slightly  recessed  in  some  of  the  fruits.    The  bergamots  v/ere 
about  the  size  of  344  Crlifornia  cranges. 

The  author  has  never  seen  the  m.ature  bergamot,  but  it  is  his  opinion 
that  it  is  also  dark  green  at  the  time  of  harvest,  which  m-ay  not  be  full 
m.atujrit3-,  since  the  essential  oil  of  the  bergamot  is  a  deep  green,  much 
deeper  green  than  the  oil  of  Italian  loT.ons,     Italian  lemons  arc  not  a 
cured  fruit,  and  therefore  h^.vc  more  green  jigraent  in  the  peel  at  the  time 
of  processing  than  the  average  California  fru.it. 

The  Chinotto  oran^re.    This  orange  variety  is  grovTi  in  the  province  of 
Li^^Tiria,    It  is  very  resistant  to  frost  da.mage  but  does  not  produce  large 
crops.    The  fruit  is  not  used  fresh  but  for  candies  and  marmalades.  It 
is  of  very  minor  im.portance. 
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Grapefruit.    Grapefriiit  is  groim  to  a  very  rainor  extent  in  Ligtiria^ 
Campania,  and  on  Sicily  at  Lentini,  Agata,  and  near  Catania,    Marsh  seed- 
less is  the  most  cormiion  variety,  but  a  few  Duncan,  Pernambuco,  Royal, 
Triujiiph,  McCarty,  and  Foster  trees  are  to  be  found. 

Citron,    Citron  is  another  rainor  citrus  fruit  .^rovm  primarily  on  the 
Italian  mainland  in  the  province  of  Calabria,    The  principal  varieties 
cuJ.tivated  are  the  Liscia  and  the  Diamante,'    These  produce  good  crops 
regnalarly.    The  fruit  is  of  fine  ouality  with  an  intense  aroma.  Because 
the  citron  is  very  sensitive  to  frost,  it  is  planted  near  the  coast  on 
ground  which  is  high  enough  to  have  good  cold  air  drainage.    Plantings  are 
made  at  elevations  up  to  1,000  feet.    Because  of  the  mountainous  terrain 
of  both  Sicily  end  Italy  high  elevations  are  found  quite  near  the  seashore. 

This  fruit  is  groim  for  industrial  purposes  such  as  peel  products 
and  essential  oil. 

Bitter  ^orange.    The  bitter  or  Seville  orange  is  grown  in  Reggie  Calabria, 
Barcellonaj  near  Messina,  and  at  Augusta,  Siracuso,    Avala,  Noto,  Fiumefreddo, 
and  Monrcale,  but  it  is  a  m.inor  crop  in  all  districts.     It  is  grovm  for 
industrial  purposes,  the  blossoms  being  used  to  produce  neroli  and  orange 
flov;er  water  and  the  leaves  for  petit  grain.    The  fruit  may  be  used  for 
marm.alades , 

This  variety  has  been  attached  by  mal  sccco  and  the  acreage  somewhat 
reduced  in  recent  years. 

Sweet  Lemon.    This  variety  is  produced  sporadically  in  many  c trus 
producing  districts.    It  is  a  very  minor  crop  and  the  production  is 
consumed  locally. 


COST  C?  IRODUCTIOTi 


Information  on  the  economic  aspects  of  the  industry  is  not  available 
from  official  sotirces.    The  following  data  were  therefore  obtained  in  the 
field  from  trade  sources  and  correlated  with  observation.    The  cost  data 
presented  here  are  believed  to  be  about  as  reliable  as  can  be  obtained 
under  present  conditions. 

Information  on  cost  of  lemon  /reduction  v&s  obtained  from  many  trade 
sources  and  costs  v;ere  used  oiilj  when  they  had  been  corroborated  by  inter- 
views Ajith  growers^    All  of  these  cost  fi3\ires  should  be  considered  con- 
servative, however,  since  the  author  is  certain  that  the  Italians  reduce 
cost  on  grove  operations  in  many  vays  \rhich  arc  not  apparent  to  the  visitor. 

These  cost  data  arc  presented  in  the  only  way  which  seems  feasible, 
by  recounting  cost  and  yield  factors  as  they  were  encountered  on  the 
several  properties  visited  or  made  available  by  other  trade  sources.  This 
method  of  presentation  may  not  result  in  a  neatly  suiaiarizcd  cost  calcula- 
tion, but  it  is  hoped  that  the  costs  and  other  information  as  observed  in 
groves  will  provide  som.e  understanding  of  the  way  in  which  an  Italian 
citrus  grove  operates. 

It  should  be  kept  in  mind  that  the  Italian  citriis  groves  are  small 
properties  and  are  operated  primarily  by  oi;ners  or  renters  .\jho  have  been 
in  possession  for  a  long  time.    It  should  also  be  kept  in  mind  that  the 
property  which  is  planted  to  citrus  also  produces  other  crops  of  foodstuff 
which  help  sustain  the  faraily,  and  a  real  incom.e  is  therefore  obtained  from 
the  property  which  is  not  apparent  in  revenue  from  the  sales  of  citrus. 

The  e::arp.ples  of  grove  operation,  production,  and  costs  are  stated  in 
detail  in  order  to  give  an  account  which  is  as  realistic  as  possible.  The 
average  Italian  lemon  grove  produces  other  commercial  crops  besides  the 
main  crop  of  citrus,    Olive  and  walnut  trees  are  commorily  grown  in  conjunc- 
tion with  citrus  cuJLture,  and  grapes  and  vegetables  are  planted  in  groves. 

This  practice  of  interplanting  is  so  extensive  that,  from  observation, 
at  least  25  j>e-r;cent  of  the  income  of  the  average  citrus  grove  must  be 
derived  from  crops  other  than  citrus,  either  through  the    sa.le  of  these 
crops  or  the  value  of  produce  raised  in  the  grove  and  consigned  by  its 
operators.    This  is  a  conservative  estimate  and  must  be  considered  in  any 
discussion  of  the  cost  of  citrus  production. 

In  considering  the  quantity  of  fruit  prodiiced  per  acre,  the  follov/ing 
examples  of  grove  operation  will  be  helpful.    To  be  considered  v/ith  tliis 
evidence  is  the  fact  that  v;hen  e;n?orters  v;ere  asked  the  average  production 
of  lemons  per  hectare,  almost  v/ithout  exception  they  gave  30  metric  tons 
per  hectare  (352  boxes  of  76  pounds  each  per  acre)  as  the  average  production. 


The  avera'^e  grove  contains  /[.OO  to  600  trees  nor  hectare  (162  to  2^3 
trees  per  acre) ,    Uhen  asked  about  the  quantity  of  fruit  picked  per  tree 
the  nost  frequent  reply  was  50  kilograms,  (110  pounds),  or  30,000  kilograms 
per  hectare  (352  boxes  per  acre),    Tersonal  inspection  of  the  groves  con- 
firms these  estimo.tes  as  being  conservative.    Many  groves  seen  v/ould  produce 
much  larger  crops ^ 

These  gTovcs  arc  all  hand-cultivated,  and  no  space  is  uastcd.    Under  ' 
hand  cultivation,  areas  may  be  used  for  citrus  culture  '\;hich  could  not  be 
cultivc.tod  with  mechanical  tools.    Land  is  utilized  to  a  very  high  degree, 
and  tjiis  is  reflected  In  Droduct5on. 

First  v/e  shall  list  some  of  the  important  cost  items  which  must  be 
considered,  in  the  prodtiction  of  ].eraons  in  Italy, 

Following  this,  we  shall  discuss  these  factors  as  they  were  observed 
being  applied  on  several  representative  groves  in  the  more  important  lemon 
districts. 


Some  Production  Cost  Factors 

Belov[  are  listed  some  of  the  viago  and  material  costs  in  194-9  vjhich 
enter  into  the  cost  of  citrus  production  in  Italy,    These  are  in  accordance 
\;ith  quotations  obtained  by  the  Araerican  Consulate  General  at  Palermo  on 
August  26,  19-49y  from  the  Consorzio  Agrario  of  Palermo, 

VJages  of  field  labor   600  lire  per  day  $1.04. 

Wages  of  fumigating  labor  700  lire  per  day  ^151.22 
IJages  in  packing  house 

(v/omen)   ,   600-700  lire  per  day  $1.04-$1^22 


(men)   ;  600-lj«200  lire  per  day  02,0' 


Spray  oil  ,,,,  „  320  lire  per  kilo  y2,27  per  gallon 

Sulphate  of  a.mmonia  4,900  lire  per  qiiintal  00.04-  per  pound 

4-9  lire  per  kilo  0O.O4-  per  pound 

Superphosphate    1,S00-1,900' lire  per  $0. 01/^-00.015  per 

quintal  pound 

Manure  (20  kilo  basket)  4^0  "lire  per  basket        '  0O.O7  per  basket 

Kail  insurance  , , ,   2;r'i  to  3/j  of  crop  value 


Eyariiples  of  Production  Cost 

The  author  i/as  extremely  fortunate  in  being  able  to -visit  Sicilian 
lemon  groves  and  to -make  substantiating  observations  regarding  the  cost 
data.     It  \7ill  be  noted  thvt  the  data  for  the  six  groves  •described  belov; 
are  not  comparable  in  all  instances,  but  this  could  not.be  e^rpected,  since 
the  informa.tion  was  obtained  in  the  field  a.nd  represents  the  differing 
conditions  at  the  groves.    These  groves  are  widel;/' dispersed  among  the 
important  lemon  producing  districts  in  Sicilj^j  and  t'^ey  should  therefore 
give  the  effect  of  a  random,  sample  to  the  data  provided. 
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In  all  cases  the  operation  of  the  grove  and  the  cost  factors  have  been 
described  in  as  much  detail  as  ;-^ossible,  since  one  factor  is  a  function  of 
the  other.    These  data  shoul.d  'jive  cuite  typical  illustrations  of  the  cost 
of  operation,  the  yield  of  groves,  the  cultural  methods,  and  the  labor  load 
necessary  for  their  operation. 

fessina  1/ 

This  grove  near  thetovm  of  Messina  is  devoted  entirely  to  lemon  culture, 
and  the  trees  are  about  4-0  yars  old.    This  grove  is  in  tax  classification 
II  and  is  partially  affected  "by  mal  secco.    The  area  of  the  grove  is  2,63 
hectares  (6,5  acres). 

Production  for  l%5-/.6  to  194-7-/^8,  in  "thousands"  (1,0^0  lemons) 
ueigh,ing    approrJjnately  120  kilos,  uas  as  f  ollov;s : 

Kilos  Boxes 

"Thousands"       per  hectare  per  acre 
194-5-46..,,      '"Zoo    ^            17,400  204,26 
1946-47...,        360                 16,320  191.59 
1947~4S,...         3S0                 17,2G0  202,86 

To  cultivate  this  2,63-hectare  grove,  600  v/orking  days  were  reou.ired 
for  all  cultural  vrork  and  harvesting.  This  is  equivalent  to  92,3  vrorking 
dajs  per  acre.    The  es-penses  of  operation  were  cs  lollous. 

Lire  per  hectare  Dollars  per  acre 
Labor  and  m^anure               163, 49o  115.05 
Irrigation  (v/ater)  ,            4,563  3,21 

Taxes   ,  53,992  37.99 

Total  222,053  \     156,25.  . 

2,    Villaf ranca  1/  ... 

This  grove  near  Villafranca,  devoted  entirely  to  lemon  culture,  is  in 
tax  classif icc.tion  II,  and  is  only  slightly'-  affected  by  mal  secco.    It  is 
1  hectare  (2,5  acres)  in  size, 

Recent  production  of  lemons  v/as  as  follows : 

Kilos  Boxes 

"Thousands"        per  hectare  per  acre 

1945-  46....        300    -'  36,000  422.62 

1946-  47,...        270  32,400  3CO,35 

1947-  4^.,.,         240  28,800  338.09 

To  cultivate  this  l~hcctare  grove,  4OO  working  days  were  required,  or 

160  vrorking  da^'-s  per  acre.     Included  in  this  is  the  time  required  for 

harvestings, 
■"■    '  '       .11..  « 

1/  Information  from  trade  sources. 
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The  following  costs  v/ero  5.ncurred: 

Lire  per  hectare  Dollars  per  acre 
Labor  and  manure.,..      '  300,000'    '  211,14.  ■ 

Irrir^ation  (water).,  50,000  35.19 

Taxeso..,  _45^000  31.67 

Total. ■      395 jOOO    ^  .    278, 00 

3,    Fiujaefyeddo  £/ 

This  grove  near  the  town  of  Fiunefreddo  is  devoted  entirely  to  lemons 
and  is  irrigated  by  gravity  water  obtained  fro:,  a  river.    It  is  in  tax 
classification  III,  and  has  only  recently  been  infected  with  mal  secco. 
The  grove  is  19  hectares  (4-7  acres)  in  area. 

Recent  production  \j:-is  as  follows  i 


1943-4/.... 

194-4-45.., 

1945-  46.., 

1946-  47,.. 

1947-  48... 


Kilos  Boxes 

"Thousands"  per  hectare  per  acre 

3,000  18,840  221.17 

3,500  22,080  259.20 

2,250  14,160  166,23 

2,500  15,720  184,54 

2,600  16,320  191*59 


To  cultivate  this  grove  the  follo'wing  expenses  were  incurred: 

Lire  per  hectare  Dollars  per  acre 
Labor  and  manure,,,,           35,000          '  '24,63 
Irrigation  water. ., ,            1,500  1,06 
(river) 

Taxes,..,..,,.   25,000  17.60 

Totol.,.,,,....  61,500  42.29 

These  low  costs  must  bo  considered  as  unusual  and  representative  of 
only  a  small  percentage  of  Italian  lemon  groves. 

4»    Baghoria  3k,/ 

The  grove  visited  at  Baglieria  near  Palermo  is  a  partially  terraced 
planting  v/ith  fairly  large  trees  about  12  feet  tall  on  the  average.  Some 
of  the  grove  is  old,  v;ith  lemons  top-worked  on  orange  trunks  approximately 
100  years  old. 

This  grove    is  irrigated  five  times  a  year  on  the  average  between 

April  and  October,    The  cost  of  water  is  high,  since  it  has  to  be  puiiped 

from  the  ground  and  then  forced  to  some  300  feet  above  the  pumx^ing  plant; 

through  a  10-inch  steel  pipe  under  prcssnjre.    The  pmaping  plant  is  an 

impressive  installation  containin-  \riaat  ap-ocared  to  be  a  1,000-  horsepov/er 
Diesel  engine  to  furnish  power.    This  grower  also  supplies  v;atcr  to  sur- 
ronnd'^pp'  groves  ^ 

o/"    -^^-^^r-fvation  from -trade  sources. 

2/    Iv  ror"iation  frcn  personal  obscrvo  tions . 
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The  pumping  facilities  lurnisli  4-0  cubic  meters  of  vater  per  hour.  At 
this  rate  it  would  require  5  hours  to  irrigate  1  hectare  or  about  2  hours 
to  irrigate  1  acre.    The  cost  of  the  water  ,i/as  1,300  lire  (,^,32,26)  per  hour, 
which  is  4-3.3  lire  (00.08)  per  tree  per  irrigation.    The  cost  of  irrigating 
1  hectare  containing  600  trees  i/ould  be  129^000  lire  (;;224..35)  per  hectare 
for  the  five  irrigations  (')90,79  per  acre). 


The  grove  is  cultivated  \pj  hand  and  requires  an  average  of  333  man 
days  of  labor  per  hectare  per  year  (135  man  days  per  acre)  for  cultivation, 
spraying,  pruning,  harvesting,  etc. 

This  gro^^e  is  m.anured  every  2  years,  and  tv.o  applications  of  sulphate 
of  ammonia  p.re  made  each  year,  totaling  A  hilos  (9  pounds)  to  each,  large 
tree  or  2 j 4-00  kilos  per  hectare  (2,14^1  pounds  per  acre). 

This  is  an  excellent  grove,  and  the  gro\;er  estimated  that  production 
vjouJ.d  average  about  35,000  kilos  per  hectare  a  year.    At  an  average  price 
of  30  lire  a  kilo,  talcing  into  account  the  high  price  of  the  verdelli  fruit, 
the  yearly  income. from,  lemons  would  be  1,050,000  lire  per  hectare  (:}739,01 
per  acre).    This  is  only  the  income  from  lemons j  the  grove  contained  olive 
trees  from  which  additional  income  would  be  derived. 

On  the  basis  of  this  information,  the  costs  of  operation  may  be  cal- 
cLilatcd  as  f  ollo\7S  s  ' 

Lire  per  hectare  Dollars  per  acre 

Labor  (700  lire  per 

day),,,  233,100  16A,06 

\Jatcr  (5  irrigations)  129,000  90,79 
Fertilization,.,,,,,  129,600  '  91.21 
Taxes,  estimated, ^ , ,  50,000  35,19 


Total   5a, 700  •  •  ■     .  381»25 


This  grove  is  sprayed  ever;'"  other  year  in  addition  to  f-um.iga-tion  every 
3  3'"ears,    The  grove  v/as  in  excellent  condition,  \;ith  litclc  evidence  of 
disease.    Only  one  small  outbreak  of  mal  secco  had  been  observed  in  the  last 
5  years, 

5.    Roccalumcra  ^ 

The  orchard  visited  near  Roccalumcra  was  an  old  one  v/hich  had  bccn 
partly '  destro3'"ed  by  mal  secco.    Here,  some  replants  of  the  Lonacliello 
variety  are  15  years  old.    In  this  terraced  grove  thc'  soil 'is  lifht,  in. 
places  alm.ost  gravel,  and  Verdelli  cultu.re  is  practiced.     This  grove  is  S 
hectares  (20  acres)  in  area. 

This  is  an  excellent  example  of  an  average  grove,  and  the  cost  and 
earnings  figures  should  be  quite  typical. 

To  cultivate  this  grove  required  61  months,  or  1,5^6  days  at  26  days 
a  month. 


I 

r 


[4j/'''i^^-:^orraa cion  from  personal  observations. 
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Irri2:ation  water  costs  2,000  lire  per  hour,  and  it  takes  3  hours  to 
irrigate  1  hectare,  or  24  hours  to  irrigate  the  8  hectares  (20  acres). 

One  thousand  liilos  of  sulphate  of  amonia  are  applied  per  hectare  (B92 
pounds  per  acre) , 

Cost  of  production  is  smiimarized  belon: 


Lire  per  hectare 

Dollrirs  per 

18,200 

,12,31 

Irrigations  (6  per 

36,000 
49,000 

25.34 
34.49 

50,000 

35.19 

7,000 

4.93 

25,000 

17.59 

Total..  

185,200 

130.35 

Average  production  is  as  f  o].lov;s : 


"Thousands" 
Verdelli.,.,  37 
Vfinter, , . , . .  50 
.Total..,.   .  87. 

The  gro\;er  stated  that  the  verdelli  \;ere  sold  for  an  average  of  50 
lire  per  kil'o  and  thfe  regular  bloom  or  v/inter  fruit  for;  an  average  of  25 
lire  per  kilo^    On  the  basis'  of  .\,U^Q>  k'ilos  of  verdelli  at  50  lire  per  kilo 
and  6,000  kilos  of  v/inter  lemons  at  25  lire  per  ]:ilo,  the  gross  income  would 
be  372^000  lire  per  hectare  (0261,82  per  acre),  and  cash  earnings  after  ex- 
penses vjould  be  186,800  lire  per  hectare  (0131,47  per  exre), 

6,  Carini 

The  grove  visited  near  Carini  was  a  mixed  planting  of  lemons,  olives, 
and  grapes.,    I^rom  inspection,  it  is  estimated  that  lemon  production  v/ould 
average  about  10,000  kilos  per  hectare  (117  boxes  per  acre). 

The  follov/ing  costs  were  obtained  from  the  grove  accotints.    The  costs 
from  November  24,  1948,  to  August  25,  1949,  v/ere  appro.-.:imately  30,000  lire 
per  hectare  (056,31  per  acre).    At  this  rate  of  expenditure  the  year's  cost 
of  operation  would  be  106,664  lire  per  hectare  per  year  (075.07  per  acre). 
Adding  60,000  lire  for  ta:ces,  the  grov/ors'  stated  rate,  the  total  cost  of 
operation  per  year  is  approximately  166,664  lire  per  hectare  (0117, 30  per 
acre) . 

The  actual  income  from  the  grove  from  November  24,  1948  to  August  25, 
1949  was  248,763  lire  per  hectare  (Ol75,08  per  acre).    In  August  there 
remained  at  least  1,000  kilos  of  verdelli  lemons  to  be  harvested  per  hectare 
and  at  thjat  time  verdelli  vjere  bringing  a  price  of  40  lire  per  Icilc 


Kilos  Boxes 

per  hectare  per  acre 
4,440  52.12 

6,000  J^0j44 

10,440  122,56 
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{\i>0t03  per  pound)  to  the  grower,    A  conservative  estimate  of  additional 
income  to  November  24,  1949  v;ould  be  40,000  lire  per  hectare  (S28.15  per 
acre),'  bringing  the  total  estimated  12  months  income  to  288,7^3  lire  per 
hectare  (0203.24.    per  acre). 

These  calc\  ":.ations  indicate  the  following  expenses  and  income  from 
this  grove  t  ■  . 

Lire  per  hectare    Dollars  per  acre 

Income  l/  ,,,,,         288,763         .      ,  ; 203,24 

Expenses   o.         166,664         "   '   '  il7,30 

Returns    1/  122,099        ...  .1/  ""§5794 


1/  Gash  income 5  does  not  inQlude  amortization,  interest,  etc. 
Table  10,  Italy;    A  Suinmar^^  of  the  Cost  Data  ,of  Six  Lemon  Groves 


District 


Production  l/  :  Expenses 


Gost  of  production  2/ 


Kilo^'  ' 

per  : 
hoctaro ; 


Boxes 
per 
acre 


Lire 
per 
hectare 


Dollars 

per 
acre 


Lire 

per 

kilo 


Dollars 
per  76- 
Ib.  bo:- 


Dollars 
per  66- 
Ib,  box 


i'icssina 

Villafranca 
Fiumefreddo 
Bagheria 
Roccaluiaera 
Carini 
Average 


17,280 

28,800 
16,320 
35,000 
10,440 
10,000 
19,640 


202,86: 

338.09; 
191.59; 
410.88; 
122.56; 
117,39; 
230,56; 


222,053; 

395,000 s 
61,500; 
541,700: 
185,200: 
166,664' 


156.25 

278,00 
43.29 
381,75 
130,35 
117,30 


12,7 

13.7 
3.76 

15.4 

17,74 

16,6 


0.76 

0,84 
0.22 
0.91 
1.06 
1.00 


0.66 

0,71 
0,20 
0.81 
0.% 
0.86 


1/  1947-48. 

2/  Gosts  arc  given  in  both  the  United  States  statistical  box  v/cight  unit  of 
76  lb,  and  the  Italian  box  weight  of  66  lb. 


Computed  Gost  of  Hypothetical  Grove 

The  six  gr"oves  described  above  are  representative  of  Italian  lemon 

production,  and  the  costs  are  actual  figures.    From  these  costs,  other 

information  from  trade  sources,  and  personal  observations  the  follov.dng 
hypothetical  grove  cost  has  been  constructed. 
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Lire  per  hectare    Dollars  per  acre 
(500  trees)  (202  trees) 


Labor,  300  days  at  700, lire  per 
'day  (includes  cultivation, 


pruning,  ppraying,  and 


..,  210,000 

■  14.7.30 

50,000 

35.19 

Fumigation  at  l/3  of  200  lire  per 

Spraying  material, . 

2,000  • 

i.a 

Manure,  1  basket  per  tree  per 

20,000 

U.07 

Sulphate  of  ammonia  (2  kilos  per 

« 

tree  at  49  lire  per  kilo) 

/(^9,000 

34.48 

Taxes  -  Glass  II  grove, , 

50,000 

35.19 

5,000 

3.52 

10,000  ■ 

7.04 

Total.  

429,333 

•  302.17 

The  average  production  may  be  conservatively  eslimated  at  20,000  kilos 
per  hectare  per  year,  vrhich  will  cover  the  production  decrease  vihich  has 
occurred  in  some  groves  due  to  mal  secco  and  iiill  be  less  than  the  generally- 
estimated  30,000  kilos  production  ivhich  e>:porters  say  is  average. 

The  above  cost  of  429,333  lire  per  hectare  has  been  compu.ted  high, 
including  heavier  fertilization  than  is  average  and  greater  than  average 
labor  and  pest  control  costs.    Even  at  this  cost,  with  a  production  of 
only  20,000  kilos  per  hectare  (235  boxes  per  acre),  the  cost  of  production 
is  21,46  lire  per  kilo,  or  C'1.28  per  76-pound  box  01.12  per  66-pound  box. 

Not  mentioned  in  either  this  computation  or  the  six  examples  is  the 
item  o-'^  rent.    Where,  groves  are  rented,  this  factor  is  compensated  for  to 
a  large  degree  by  the  item  of  labor.    Since  the  renter  'i's  aTso  a  grove 
V7orker  and  sinoe  the  groves  are  small,  averaging  about  1  hectare  (2.5  acres), 
the  saved  labor  cost  largely  compensates  for  rent, 

A  still  more  important  factor  which  has  not  been  considered  is  piixed 
culture  and  its  effect  on  costs.    As  stated  before,  m.ost  groves  are  mixed 
plantings,  and  crops  other  than  citrus  return  an  income  of  approximately 
25  percent  of  the  value  of  the  citrus  crop,  on  the  average.  Applying 

"other  income"  to  the  computation  of  production  cost  reduces  the  cost  of 

the  -Tiain  cash  crop  -  leir.ons, 

Lire  per  Lollars 
hectare  per  acre 

Cost  of  production  i   429,333.  302,17 

I^ss  income  from  other 

""crops  (25  percent)  ....    107,333  -  " '75,54 _     '  / 

Effective  cost    322,000  226.63 


Therefore  the  cost  of  lemon  production  is  rraich  less  than  if  lemons 
were  the  only  cormnercial  crop..    Thus,  \;ith '^^He  estimated  production  of 
20,000  kilos  per  hectare  (234-* S  boxes  per  acre)  :the  cost  of  production 
becomes  16,1  lire  per  kilo  ($,0127  per  pound  or  ;)0,97  per  76-pound"box), 


Comrjutation  of  a  Range  of  Break-even  Cost's ' 

From  the  summary  of  the  costs  on  si::  representative  groves ^  ^( Table  10), 
it  i.'ill  be.  noted  that  there  is  a  high  correlation'  bet\'jeeh  the  expenses  of 
grove  operation  and  yield,    VJhile  there*  is' a  vfery' great  difference  in 
oi/qDonses  of  operation,  there  is  not  such  a  difference  in  the  cost  of  pro- 
duction per  kilo  or  per  box,  because  the-grtater  care "has  usually  resulted 
in  a  much  greater  yield. 

It  vjill  also  be  noted  in  this  summary  that,  "Excluding  the  data  from 
Fivmefrecldo,  v;hich  must  be  considered  as-  'exddptiorial,'  'the  range  of  the  cost 
of  production  on  the  other  five  groves  *is  "rdl^tively  "small.    The  cost  of 
production  for  these  five  groves  ranges,  i'.r.am  .;;?0,66  -to  -"".O.^^  'per  66-pound 
box,  a  difference  of  onlj  $0,26}  and  from  '')0.76  to  ''1,06  per  76-pound  box, 
a  difference  of  only  G0,-30,    To  be  conserative  the  range  of  costs  selected 
as  representative  of  a  significant  percentage  of  Italian  lemon  groves  is 
both  slightly  higher  and  lovrer  than  the  range  of  costs  of  the  five  repre- 
sentative groves  described  above.    The  cost  figures  thus  arrived  at  cover 
a  range  v^hich"  may  be  considered  as  representative  of  a  major  portion  of 
Italian  lemon  groves  in  19^9.    Where  cost  factors  involve  the  tree  unit, 
the  high  tree  count  of  600  per  hectare  has  been  used. 

Considering  the  evidence,  the  range  of  the  break-even  cost  of  production 
is  conservatively  estimated  as  follows; 


I 


Low 


Lire  Dollars  Lire  Dollars 

Ikilo.,,                                        20  ,    -  12  - 

30-kilo  (66  lb.)  box..,,             600  1.05  360  0,63  ||;' 

76-lb,  box                                      -  1.23  -  0,74- 

The  following  computation  of  the  break -even  costs  of  boxes  of  Italian 
lemons,  f,o,b.,  Italian  ports,  in  194-9  is  based,  on  the  above  range  of  pro- 
duction cost  and  the  packing  costs  itemized  in  Table  12  (Marketing  section). 
This  range  will  include  the  costs  incurred  in  the  e:rort  of  the  majority  of 
Italian  lemons,         '  . 


« 


30-kilo 


Cost  of  fruit  

Cost  of  packing   

Total  cost,  f,o.b,  Italy 


(66  lb.)  box 

76-lb. 

box 

Hiffh       Low  . . . 

High 

Lo\7 

Dollars  Dollars 
1.0'5  ■  0.63 

Dollars 
1.23 

Dollars 
0.74. 

l.U        0.86  ,. 

.  1.31 

0,99 

2,19  1.49 

2,54- 

1.73 
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Considering  the  above  costs  f«o.b,  Italian  ports,  as  well  as  the 
freight  rates  listed  in  Table  I4.  (Marketing  section); the .  range  of  break-even 
costs  for  Italian  lemons  in  er.port  markets  may  be  computed  as  folloi/s :  • 


Cost    f,o,b,  Italian  ports 

 plus  freight 

High  Low 

Paris   2.76  2.06 

Brussels,, ,  3.14-  2,44. 

Frankfurt, ,  2.90  2,20 

London  or  Liverpool,,,,,^,,,,,  2.70  2,00 

Gothenburg  or  Copenhagen.,,,,,  3.03  2,33 

Neu  York   3,34  2,64 


At  these  cost  levels,  the  Italian  lemon  is  highly  competitive  in  all 
European  markets  and  in  the  United  States,    The  break-even  costs  of  Italian 
lemons  unloaded  at  New  York  (see  below)  are  probably  lower' than  the  average 
break-even  costs  of  California  lemons  at  Ifcw  York, 


Cost  of  lemons,  f.o.b, 

Italian  ports 
Freight  from  Italian  ports 

to  lie\7  York  common 

stowage 
New  duty  effective  1950-"-.. 
Handling  and  cartage  from 

ship  to  time  of  sale,,,. 
Auction  commission  (3/4 

percent)   

ReceivGis  comjiission  (5 

percent)   

Total  ,  

Estimated, 


Co^t,  unlogded  at  Hexv  York 
66-lb.  box  76^,  box 

High  Low  High  Low 

Dollars      Dollars      Dollars  Dollars 


2.19 

1.49 

2.54 

1,73 

1.15 

1.15 

-"-1,15 

■"1.15 

1,25 

1.25 

"1.25 

•"-1.25 

.50 

,50 

-".50 

•".50 

.10 

=  10 

-"-.10 

■MO 

.25 

.25 

-.25 

^25 

5.72 

4.74 

-"•5.79 

•"-4.98 

The  break-even  costs  as  ccmptited,  do  not  allow  for  profit  cither  by 
the  grower  or  the  exporter.    Since  the  e::porter  has  to  have  a  profit  for 
his  services  and  the  grower  seldom  has  to  sell  his  fruit  at  prices  \fhich 
re-turn  only  the  cost  of  production,  most  Italian  lemons  v;ill  have  to  sell 
at  higher  than  indicated  break-even  prices  in  order  to  moke  some  profit 
for  the  exporter. 

This  assumes  that  there  is  no  subsidy  or  other  premium  on  foriegn 
exchange  v/hich  -would  be  c?.vailable  to  the  e: -porter  as  a  source  of  profit. 
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For  several  years,  the  Italian  (jovermient  has  operated  a  program  to  • 
stimulate  dollar  earning  exports.    Under  this  plan,  the  Italian  e::porter 
of  lemons  to  the  United  States  is  credited  with  half  of  the  dollar  earnings 
of  his  lemon  e::port  sales These  are  not  free  dollars  to  be  disposed  of 
by  the  exporter,  but  are  a  source  of  foreign  exchange  \/hich  the  exporter 
can  use  to  purchase  mercliandise  for  import  into  Italy,    These  export  dollars 
must  be  used  in  three  months  \rj  the  exporter.    Import  licenses  have  to  be 
obtained  for  such  imports,  therefore,  some  persons  intervicucd  in  Italy 
said  there  was  no  advantage  to  the  c'l-^ovtcx  in"  using"  these  export  dollars. 
Others  indicated  that  items  of  high  profit  could'  be  imported  \7ith  these 
export  doll'ars  because  having  the  earned  dollars'  made  "it  easier  to  obtain 
import  licenses  for  such  high  profit'  items,' 

The  fact  that  this  prcgram  is  still  in  operation  seems  to  indicate 
that  there  must  be  some  advantage  in  using  the  export  dollar.    If  there  is 
a  profit  obtained  by  the  exporter,  then  the  break-even  cost  factors  would 
have  to  be  adjusted  by  the  amount  of  that  advantage  in  order  to  have  a 
realistic  break-even  cost  estimate. 
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mRKETING  OF  ITALIAN"  LEI.IOWS 


The  Italian  lemon  industiy  consists  of  many  small  factors.  The 

lemon  gardens  are  numerous  and  probably  do  not  average  five  city  lots 

in  size.     These  gro?-rers  are  unorganized^  and  they  sell  their  fruit 
individually  to  buyers  and  exporters 

Selling 

The  fruit  is  sold  in  several  wajs.    Some  exporters  buy  an  entire  crop 

on  the  tree  for  a  flat  price.     In  such  cases,  it  is  customary  for  the 

purchaser  to  place  a  guard  in  the  grove  until  the  fruit  is  picked. 

In  other  cases,  the  friiit  is  sold  by  weieht  delivered  to  the  packing 
house.     Or  the  unit  of  sale  may  be  a  "thousand"  (l,OliO  lemons),  which  may 
weigh  from  110  to  130  kilos  (2)43  to  28?  pounds)  depending  on  the  fruit 
size.    For  statistical  purposes  a  "tliousand"  of  l^OUO  lemons  is  considered 
to  weigh  120  kilos,  or  265  pounds. 

In  still  other  cases,  tht.  fruit  is  sold  to  a  fruit  buyer  who,  in 
turn;  sells  to  an  exporter.    The  reason  for  the  existence  of  such  an 
intermediary  is  the  small  sir7e  of  the  average  grove.,    An  exporter,  having 
an  order  for  1.000  boxes  of  lemons,  ndght  need  to  contact  50  growers  to 
obtain  the  fruit.    In  such  cases,  the  job  may  be  given  to  the  fruit 
buyer* 

Picking 

Fruit  is  picked  by  farm  employees  or  employees  of  the  fruit  buyer ^ 
including  boys  as  well  as  men  and  women.     Lemons  are  picked  by  breaking 
the  stem  by  hand  and  placing  the  fruit  in  baskets  which  hold  about  30 
pounds »     On  most  of  the  large  lemon  trees  ladders  are  useda    The  picked 
fruit  is  taken  in  baskets  to  a  central  location  in  the  orchard,  T/here 
VDraen  clip  the  broken  stems  from  the  fruit  and  place  the  fruit  in  a  pile 
under  the  tree    Later  the  fruit  is  placed  in  large  wicker  hampers  and  is 
carried  to  the  packing  house  cither  by  two-wheeled  carts  or  donkeys « 

In  orchards  visited  where  picking  was  in  process,  it  was  pointed  out 
by  growers  that  fruit  from  mal-secco  infested  trees  sheds  the  button  in 
the  picking  process*     In  lemon  packing  houses,  inspectors  ivere  able  to 
id..ntify  frniit  with  shed  buttons  having  a  slight  pink  pigmentation  in  tht. 
button  socket,  as  from  mal-sccco  infested  trees. 
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Packing 

Italian  lemon  packine-  houses  arc  very  simple  installations  ?:hich 
utilise  a  great  deal  of  hand  labor?  none  of  those  visited  had  packing 
or  washing  machinery.     Lew,  padded  troughs,  placed  in  rows  approximately  k 
feet  apart,  are  used  in  the  packing  and  grading  process.    These  troughs 
are  about  3  feet  r>'ide  at  the  top  and  approximately  16  inches  deep. 

^■laen  the  fruit  is  received  at  the  packing  house,  it  is  usually  piled 
loose  on  straw  in  a  corner  of  the  building.     If  the  condition  of  the  fridt 
makes  it  necessary,  women  may  select  and  wipe  the  dirty  fniit  and  rem.ove 
with  their  fingernails  any  adherent  scale* 

In  the  packinr  process  the  lemons  are  dumped  in  the  first  trough. 
Women  sight,  grade,  and  size  the  fruits,  and  place  then  in  a  second  trough. 
At  the  other  side  of  this  trough,  Tvomen  y^rap  the  fruit  tightly  and  place 
it  in  the  next  trough.    The  fruit  is  then  transferred  to  a  box  and  tightly 
packed c    Decorated  labels  are  usually'  placed  on  top  of  the  box,  and  the 
packed  box  is  then  placed  on  the  bench  beside  the  trough,  the  lid  is 
applied,  and  the  split  willow  bands  are  nailed  down,  !_/ 

In  exceptional  cases,  large  growers  may  have  "magasins"  or  private 
packing  houses  in  their  groves  where  they  pack  their  own  fruit  and  sell 
by  box  to  the  exporters. 

Oranges  and  lemons  are  prepared  for  market  in  a  similar  manner;. 
Lemons  are  almost  always  packed  full  wrapped  in  cases  for  export;  for  the 
domestic  m.arket  they  may  be  sold  loose  if  it  is  only  a  short  haul  to 
market,  or  in  summer  may  be  packed  in  approximately  l|.0-pound  baskets  for 
shipment  to  Rome  and  othei'  Continental  cities* 

Oranges  are  packed  in  boxes  for  shipment  to  most  European  countri^.s, 
such  as  the  Netherlands,  Belgium,  Denmark ^  "Non'ray,  Sweden,  and  England. 
Hovfever,  oranges  shipped  to  l'''estern  C-ennany  and  Svd.tzerland  m.ay  be  sent 
in  bulk.    Fruit  shipped  in  this  manner  is  harvested  in  the  orchard  and 
taken  immediately  to  rail  c?rs ,  where  it  is  dumped,  usually  ungraded  and 
unwashed',    Emit  is  piled  in  the  cars  approximately  i;  Leet  deep..     In  winter 
the  cars  are  lined  vdth  straw  and  paper  to  protect  against  frost,  and  the 
fruit  itself  is  always  covered  v.rlth  strav/  and  paper,    Balk  shiements  were 
inspected  in  Frankfurt^  and  the  fruit  shewed  little  if  any  decay.  This 
is  an  inexpensive  way  of  bringing  the  product  from  producer  to  consumer, 
and  ah  effective  one  in  -  country  such  as  Germany  where  the  f n;.it  is 
distributed  rather  rapidly. 


Packing  Counts  and  Grade  Indicetions  ^ 
  # 

Italy  and  Sicily  have-  certain  generally  accepted  grade  and  size 
designations.    Lemons  are  commonly  exported  in  one  of  two  grades;  "prima" 
indicating  first  quality  fruit,  and  "seconda"  for  export  fruit  of  a  lovrer  giai 

1/  These  bands  are  called  "chestnut"  by  the  trade,  but  ar^:  probably  willow 
end  hazelnut c 


Italian  citrus  packed  in  a  box  or  in  a  "cassette"  (a  basket  pack 
TCighing  about  hO  poimds,  which  is  used  for  Italian  markets)  is  usually 
■  shipped  in  the  f  olloiYing  counts : 

F r ui t  Pa c k age  count 

Lemons  in  "cassette"  ,   120-136-l50-l80-252-280 

Lemons  in  boxes  , . .  2UO-270~300-360-[iIiO-li90 

Oranges  in  "cassette"   l40-]48-50-60-70-108-126-ll|Ii 

Oranges  in  boxes  .  ,  ,  . .  .  ,   SO-96-126-l50-176-2l6-252-288 

Tangerines  in  "cassette"..   60-72-8)i-96-112-120-ll|0-l68 

In  lemon  exports,   the  fruit  is  sometimes  shipped  in  a  "large"  or 
"extra  large"  case.     (See  Table  11  for  inside  dimensions  of  standard 
Italian  citrus  export  boxes) «     The  same  fruit  counts  are  used,  but  larger 
fruits  ai-e  packed  in  a  larger  box.    Thus,  a  box  of  300  lemons  weighs 
37  kilos  (82  pounds),  a  box  of  300  "large!'  weighs  kk  kilos  (97  pounds),  and 
a  box  of  300  "extra  large"  weighs  5!?  kilos.  (121  pounds). 

This  system  of  sizing  fniit  makes  for  complicated  shipping  sizes.  It 
was  probably  designed,  however,  to  suit  the  European  miarket,  as  some 
countries,  pay  a  premium  price  for  ver^^  large  lemons,  larger  fruit  than  is 
ever  sold  in  United  States  markets. 

Table  11. -Italy?     Inside  Dimensions  of  Standard  Italian  Citrus  Export  Boxes 


Box  •  Length  *  ''ddth  '  Height 


5  Inches  '  Inches  •     .  Inches 

For  lemons  '  •  • 

B5x"Wri  °  2[;  =  8  '  12,6  ' 

Box  No.  2  -  26. ii  '  13.il  •  5*9 

Box  No.  3.......*  29.1  •  15«0  •  6.3 

Box  Mo.  h  *  31.9  •  16.5  •  7.1 

Case  No.  1  -  2U.B  '  12.6  -  10.6 

Case  No.  2  *  26. )4  •  13  •  11.0 

Case  No.  3  '  29.1  '  1^.0  s  11,8 

Case  No.  h  •  31.9  •  16,3'    '  '  13.8 

For  oranges  .  .    .  . 

"BoxTrrrr:  I  2h.h  ]  n.e  I  5*1 

Case  No.  1  !  2h»h  ':  11.8  .*  11.0 

Case  No.  2  (for  .  !  ] 

bitter  oranges)!  29.1  j  l5.0  j  11  o 8 

Closed  crate....!  19.3  ]  13cO  !  7.1 

For  tangerines      *  •  ' 

Box  ..r~...°  23.6  *  11.8  '  3.5 

Closed  crate. ...  '  19.3  *  13.0  •  Uw 


Source:  Report  by  the  Consulate  General  at  Palermo.  These  dimensions  have 
been  converted  from  those  established  in  centimeters  by  Italian  Ministerial 
Decree,  November  21,  1937,  xirticle  7o 
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Packinf^  Costs 


Labor*    A  great  deal  of  labor  is  needed  to  prepare  fruit  for  market, 
and  it  is  only  the  low  cost  of  labor  which  makes  competitive  prices  possible. 

A  lemon  packing  crew  usually  consists  of  9  persons,  excluding  manage- 
ment and  accounting  staff-.    The  sorting  and  wrapping  are'  comnonly  done  by 
women,  and  the  packing,  lidding,  and  cartage  are  d"one  by  men,  who  are  paid 
about  twice  as  much  as  the  women,    "^'"ages  of  a  representative  crew,  at  the 
average  rates  prevailing  in  19h9,  would  be  as  follows: 

Job  Wage  for  8-hour  day 

Lire  Dollars 

1  unloader,   1,200  2.09 

1  lidder  and  bcxmaker,   1,200  -    .      2.  09 

1  labeler  and  strapper   1,200  2,09 

1  packer..,  \  ,   1,200  2^09 

.  1  placer.       =  .  :   600  l.OU 

2  wrappers  and  sizers  @  700  lire.o..  1,[|.00  2,h3 
2  sorters  ©  700  lire   c    1^1+00  2,U3 


Labor  cost  per  day   8,200  1[l,26 


Management  and  accounting 

(estimated).  ...o   2,^00  I4.35 


Total  10,700  18.61 


Such  a  crew  can  pack  about  80  boxes  a  day  at  which  rate  the  labor  cost 
of  packing  is  133^7  lire  ($0,23)  per  box. 


Materials .    The  cost  of  packaging  material  has  seasonal  variation 
depending  upon  the  demand.     In  "vdnter  when  export  prices  are  higher,  prices 
of  box,  paper,  and  other  material  will  tend  to  increase,  and  lov-."  prices  may 
be  anticipated  in  the  slack  suiiimertimei    The  price  of  a  box,  for  example,  nay 
be  as  low  as  100  lire  in  summer  and  as  high  as  2^0  lir^  in  vdnter.  In 
order  to  have  accurate  information  on  material  packing  costs,  the  follovdng 
quotations  were  obtained  September  19i;9  by  the  Office  of  the  Consulate 
General  at  Palermo,    These  are  actual  quotations  from  suppliers  and  give  in 
some  detail  the  costs  at  thrt  time. 
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Lire  Dollars 

Shook  (for  one  box.                                          1^0  0.26 

'''•ooden  hoops  (for  binding  boxes,  3  hoops 

to  a  box)...                                                   700  to  100  1.22 

Box,  made  up«  c            200  .35 

Metal  bands  for  export  boxes,  2  to  a  box 

(Vt.  100  grams)                                              230  per  kilo  ,l8  per  lb. 

(23  ptr  box)  aOU  per  box 

Se.'?ls  for  sealing  export  box.                          2,80  each  .005 

Tito  for  each  box  ,                                5  ^60  per  box  .01 

Cost  of  sealing  each  box  c                 7.0    per  box  .01 

Nails  (lli  X  27  rrm.  and  Ih  x  32  mm. 

(One  package  is  enough  for  200  boxes)...  1,600  per  5  kilo  .25  per  lb. 

320  per  kilo  .25  per  lb, 

8  per  b^ox  .01  per  box 

Paper  i-.^raps,  plain  (l,350  sheets  l8  x  2C 

cm.  per  kilo)                                                 185  per  kilo  .15  per  lb, 

U6  per  box  .08 
(approx.) 

Paper  wraps,  printed  (usually  used  on  top 

layer  only)-.    >  210-250  per  kilo  .17-. 20  per  lb. 

52-62    per  box  .09-. 11 
(approx. ) 

Labor  cost  of  manufacturing  a  box                   20-2)4  per  box  .03-.0U 


Piange  of  packing  costs.    Since  packaging  material  costs  vary  from 
season  to  season,  and  no  single  cost  is  representative,  it  is  believed  that 
packing  costs  can  be  most  accurately  presented  in  terms  of  indicated  ranges. 
The  high  and  low  costs  in  Table  12  were  ostira.ated  on  the  basis  of  the 
actual  quotations  from  suppliers  in  September  19h9  and  on  actual  costs  and 
estimates  supplied  by  exporters. 


Table  12. -Italy;.    Range  of  Costs  of  Packing  Lemons,  19W 


Item 

High  • 

Low 

66-pound  box 

Lire 

.Dollars . 

Lire 

.Dollars 

230 

'  o.ho  • 

200 

'  0.35 

80 

:  Ooii;  ; 

65 

;  .11 

Sorting,  wrapping,  packing,  inplant 

transportation,  and  general  expenses 

175 

•    .30  * 

85 

:  -15 

20 

:  -oh  : 

10 

,02 

Shipping  charges  to  port.   ^ 

50 

:  .09  : 

50 

555 

:  0.97  : 

hio 

t  0.72 

Exporters  coirmission  20  percent 

100 

I  0-17  ; 

82 

;  o.iu 

>  655 

.  1.1)4  : 

h92 

;  0.86 

7 6 -pound  'cox 

Estimated  total  (cost  of  66-Dounc!  box 

;  1.31  2 

:  0.99 
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Doniestic  Marketing 

The  domestic  price  and  supply  situation  usually  depends  on  export  con- 
ditions, since  a  major  portion  of  Italian  citras  production  is  exported. 
Fruit  sold  in  domestic  markets  is  prepared  differently  from  that  sold  in 
export,  and  both  lemons  and  oranges  are  often'  shipped  loose  in  bulk.  In 
the  summer  of  19h9»  vi'hen  lemions  ^.-ere  at  a  premium  and  buyers  ■were  paying 
100  lire  (.fO.l?)  per  kilo  for  frait,  lemons  for  northern  Italian  markets 
were  being  packed  in  baskets  weighing-  approximately  UO  pounds.    This  Y:as  a 
full  wrapped  pack  and  Kas  decorated  with  colored  shredded  paper  on  top.  A 
similar  package  is  som-etimes  used  for  oranges  in  season. 

The  domestic  price  of  Italian  citrus  varies  greatly  during  the  season. 
During  the  19lj.7-l4-8  season  the  average  monthly  retail  price  of  lem.ons  at  Ivlilan 
varied  from  $0.05  to  $0.10  per  pound.     The  variation  in  the  price  of  oranges 
i^as  even  greater,  the  Ovale  variety  ranged  from  a  lov7  of  |;0.07  per  pound 
in  Januaij'-  to  as  high  as  -(1)0.30  per  pound  in  September ^     (See  Table  13 ») 
In  regard  to  these  prices,  hovrever,  it  should  be  kept  in  mind  that  the 
high  prices  throughout  the  summer  ajid  fall  are  indicative  of  the  veiy  short  . 
supply  of  fruit  reaching  the  market..  i 

Donestic  Consumption 

There  are  no  accurate  statistics  on  the  domestic  consumption  of  fresh 
lemons,  out  it  is  believed  that  it  increased  during  the  ".'.'ar  years.     In  Italy, 
as  in  other  European  citrus  producing  areas,  the  war  prevented  export,  and 
■  large  quantities  of  fruit  v^ere  shipped  to  d.onestic  markets  which  had  hither-  " 
to  been  only  lightly  supplied.     Higher  vrartime  earnings  also  made  possible 
the  purchase  of  additional  citrus  supplies.    The  statistical  department  of 
the  Baiil:  of  Sicily  at  pGj.ermo,  one  of  the  leading  sources  of  econoi.^ic  informa'?- 
tion  on  the  Italian  citrus  industr;."",  has  estimated  that  national  consumption 
of  lemons  ranges  betv/een  0.59  and  1.75  kilos  per  person  (1.3  to  3*9  pounds). 
Based  on  a  population  of  approximately  li7.5  m.illion  in  June  19U9,  domestic 
consuTiption  of  lemons  is  estimated  to  range  betv.^een  755^250  and  831,250 
quintals  (2,190,821  boxes  and  2,l|.ll,25l  boxes). 

Consumption  by  the  Italian  citrus  processing  industrj^  must  also  be 
considered  as  a  part  of  the  domestic  market.     In  1913,  67  percent  of  lemon 
production  was  utilized  in  processing.    Today's  utilization,  while  sm.aller, 
is  an  outlet  for  approximately  one-third  of  Italian  lemon  production. 
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Transportation 

Transportation  facilities  are  very  different  from  those  in  the 
United  Stf'tes,  and  do  not  permit  as  careful  handling  of  the  fruit.  Most 
fruit  is  taken  from  the  grove  to  the  packing  house  in  donkey-drawn,  two- 
wheeled,  springless.  carts.    Motorized  truck  transportation  is  utilized 
from  the  packing  house  to  either  railroad  or  ships  for  boxed  citrus  fruits. 
Fruits  for  processing,  obtained  either  from  the  grove  or  from  fresh  fruit 
packing  houses,  are  shipped  in  bulk  to  the  larger  processing  plants  in 
railroad' c^rs .    The  fruit  is  piled  4.  to  5  feet  deep  in  the  cars,  which 
c-'^rr^;-  only  3  to  8  tons  of  fruit  each. 

Citrus  fruits  shipped  either  in  boxes  or  in  bulk  to  Paris,  Switzerland, 
and  Germany  are  transported  by  rail.     If  the  origin  of  the  shipment  is 
Sicily,  the  rail  cars  are  lopded  in  ,~icily  and  carried  by  ferry  over  the 
Straits  of  Messina  and  then  by  rail  through  It^ily  and  Svdtzerland  .  None 
of  these  r-'^il  cars  have  refrigeration;  ventilation  is  provided  by  small 
mesh-enclosed  openings  at  either  end  of  the  car,  at  both  the  top  and  the 
bottom      In  wintertime  these  ventilating  spaces  are  kept  closed,  and  the 
sides  of  the  car  are  lined  with  P'-^per  rnd  straw  to  protect  the  fruit 
against  freezing-.    When  bulk  shipments  are  made,  the  top  of  the  fruit  is 
also  covered  with  ppper  and  straw  for  the  seme  purpose. 

The  citrus  growers  can  take  advantage  of  the  economy  of  sea  transport, 
since  all  of  the  major  citrus  producing  areas  are  near  the  coast.  Boxed 
fruit  is  shipped  by  sea  to  the  United  Kingdom,  Antwerp,  Belgium,  the 
Scandinavian  countries,  and  New  York.    Bulk  shipments  are  confined  to 
markets  which  can  be  reached  b:;-  rail. 

Considering  the  type  of  transport  used  in  and  around  the  groves,  it 
is  obvious  th-^t  only  small  quantities  of  fruit  can  be  hf^ndled  at  one  time. 
The  sm?ll  grovc:  holdings  and  the  rather  prolonged  hr'^rvesting  season  for 
lemons  makes  possible  the  transport  of  fruit  in  this  manner. 

Freight  rates .    Freight  rates  are  import rnt  to  tbe  export  of  Italian 
citrus  fruits.     Converting  the  foreign  currencies  by  legr-1  and  accepted 
rates  of  exchange,  the  existing  freight  rates  in  1950  are  quite  high,  com- 
pared with  the  United  States  freight  rates  for  similar  weights  of  fruit. 
For  comparable  distances,  the  sea  freight  rates  are  much  less  expensive 
than  rail  freight  rates.    For  example,  the  freight  rate  from  Naples  to 
Liverpool  is  only  t0.51'per  AO  kilo  or  88-pound  box,  while  the  freight 
rate  via  rail  shipment  from  Messina  to  Brussels,  Belgium,  is  $0.35  per 
kilo  or  66-pound  box. 

The  calculation  of  freight  rates  in  Europe  is  a  very  complicated 
prof^odure.    The  Italian  exporter  shipping  lemons  from  Sicily  to  Brussels  ' 
encounters  several  different  freight  rates  in  several  currencies.  The  j 
freight  from  Sicily. to  the  Italian  border  is  paid  in  Italian  lire;  freight  | 
through  Switzerland  in  Swiss  francs;  freight  through  France  in  French  J 
francs;  and  freight  in  Belgium  in  Belgian  francs. 

In  Table  14.,  which  gives  freight  rates  for  both  rail  and  sea  i 
transportation,  the  rate  has  been  indicated  in  the  foreign  currency  as 
well  as  the  conversion  to  United  States  dollars.     This  has  been  done  in 
order  that  the  rates  may  be  used  as  comparison,  even  though  there  may  be 
changes  in  the  value  of  the  foreign  monetary  units. 
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Table-  lk»-ltc:lji     Freight  Rates  for  Italian  Gitru:;  J^ruit,  "iarch  1950 


RAIL  3HIPI2NT 

Llcssina  to  Paris 

ivicssina  to  I'lOdano,  

.Modane-  to  Paris...  

Total  

Total . . . «   


Llessina  to  Brussc-ls 

Messina  to  Chiasso  

Chiasso  to  Basic  ( 3\'.'itzcrland) . . 

Basic  to  Bcttcmbourg  (Eolgi-om) .  • 

Bottembourg  to  Brussels......... 

Total   

Total. . .  ,   . . 


Metric  ton 
lictric  ton 
Box 


iictric  ton 

.■."etric  ton 

iiCtric  ton 

lictric  ton 

i-.etric  ton 
Box 


Messina  to  Frankfurt 

licsGina  to  Ghiaeso  

Chiasso  to  Frankfurt  

Total.  

Total   

SSA  SIIIPLSiIT 
Naples  or  Palermo  to  London  or 


LdY'j-rpool. 


Naples  or  Palermo  to  Gathcnburg 
01;  Copenhagen.  TTTTrT. . . 

Napl..  E  or  Prdc-rmo  to  Nevf  Yorle 


Coiiinion  stov^as-c 


Refrigerated  stovrage  t 


r.euric  x-on 
k.etric  ton 
j  'etrj.c  ton 
Bo?: 


ho  kilos 
(08  pounds) 

liO  kilos 
(63  pounds) 


Up  to  30  kilos 
Hot  o"/er 
h5'  kilos 
Over  k$  kilos 
Keif  boxes 
Half  boxes 
Up  to  [1.5  kilos 
Ov.r  ]cilos 


Hate 

Foreign 
currency  1/ 


*  dollars 


3,933  lire 
h,,06^  Fr,  franco 


3,o05  lire 
[1.3,70  ST.dss  francs 
2^37^  Fr,  francs 
336  Belgian  francs 


=  6.30 
°11.6[| 

•17.9I[ 
'  .5'7 


6.09 
10.17 
6,60 
6.72 


3^756  lire 

70,70  Sv.'iss  franco 


.95 


"  6.01 

■I6.k5 
•22.I1.6 

•    .  71 


3s.  Cd. 


OS,  Od. 


^1 


.85 

1.15 
1.3i|. 

.56 
1.15 
2.30 
2.68 


1/  Converting  factors:     575  lire  = 
Trancs  =  ^jil.OO,  50,00  Belgian  franc 


;1.00,  320  French  francs  =  ^1.00,  U.30  Swis: 
£  -  ',51,00,  and  Tjl  ~  ;;2,c50. 


Orchard  Price  of  Itr.lir.n  Lemons 


The  relationship  betircon  the  fruit  bi-yer  end  the  fnjit  seller  in  Italy 
is  a  very  interesting  one.    Since  a  lemon  grower  usually  sells  only  one 
bloom  01  frrit  at  a  time,  he  has  an  opportunity  to  make  several  ne[^otiations 
during  the  year.    These  negotiations  may  be  heated  but  are  a  part  of  the 
citrus  business  enjoyed  by  the  participants. 

The  price  of  lemons  is  determined  primarily  by  e:qDort  demcjid,  and 
gro"i:ers  "/.'atch  conditions  very  closely  and  try  to  sell  to  best  advantc^c. 

In  19h9  at  Palermo  the  average  buying  price  in  .the  vrinter  season  vras 
30  lirv:  per  kilo  (O0.02i;  per  pound).     In  surx-cr,  v;hen  supplies  Trere  short, 
the  price  y/as  much  higher,  rcjiging  from.  5'0  ''^o  OO  lire  per -kilo  .( ^[iO.,Ol;  to 
.^0.06  per  pound). 

During  19k&  ^'-nd  the  first  quarter  of  1949  vrholesalc  prices  for  oranges 
varied  from.  15  lire  per  kilo  to  as  high  as  73  lire  per  kilo.    During  the 
same  period  the  price  of  lemons  varied  from,  slightly  less  thoPi  10  lire  per 
kilo  to  80  lire  per  kilo.     (Gee  Table  15). 

Table  I6  gives  19Uo  and  19li9  prices  for  Icmions  at  the  orchards  on  the 
Sorrento  Peninsula  near  IJaples.     Ov.lng  to  the  colder  climate  and  ether 
conditions,  the  fruit  usually  ripens  later  j.n  Sorrento  than  in  most  citrus 
areas  of  Sicily;  it  can  therefore  be  sold  to  a.dx'-antage  vdicn  supplies  from 
other  areas  arc  lov.r. 

During  a  nor.mal  shipping  season  there  is  a  definite  relationship 
betvreen  the  price  v;hich  a  processor  pays  for  fruit  and  that  v;hich  an 
exporter  pays  for  fruit.    During  the  \dnter  of  19l-!-9^  racn  the  price  of 
lemons  averaged  approximately  30  lire  per  kilo,  culled  lemons  v/cre  sold 
to  processors  by  eiqjorters  for  approximately  13  to  1^  lire  per  kilo. 
According  to  this  relationship,  the  processor  normdly  buys  culled  lemons 
at  approxim.ately-  one-half  the  price  the  exporter  pays  for  fruit  containing 
all  grades,  including  those  suitable  for  export,    k'hcn  the  e:^:port  market 
is  lo'vT,  grov.'ers  arc  r/illing  to  sell  at  lor;  prices,  and  the  processors 
tend  to  take  advanta-  e  of  such  situations  in  order  to  build  up  supplies. 
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Tabic  15. -Italy: 


.holcsalc  Prices  of  Lcrr.ons  and  Or?fligcs  for  I9I48  and 
the  First  Quart  ..r  of  19h9 


lionth 

and 
year 


19h9 


Januar 
Februa 
liarch , 


Average  weighted 
price 


i.'xininnjjn 


Tare  per  : Dollars  per:  Lire  per  : Dollars  per:  Lire  p^r  : 'jcOIars  pa 
quintal  l/:box  of  76  °.  quintal    :bo::  01  76  :     ciuintal  sbo::  of  76 
:    poijjiuG     :  :     pounds     :  ;    :  pounds 


Lemons 


Januaiy.  . .  t_ 

[      l»h3  [ 

I.IlOO  ' 

0,8k  * 

3»800 

•  •     0  ^ 

U  .  r_  0 

February. . . 

* ' :  3,133 

l.uO 

i,>oo  ; 

.90  : 

6;5oo 

:  3.90 

liarch. .  • . .  • 

3,063 

1.8U 

1^  800  * 

1.  Ou 

2,800 

1. 00 

April. ..... 

. .  *•    3, 9$6 

•   '  2,37  • 

2,000  * 

1.20  ; 

■  7,000 

•  i|.20 

ii,3G7 

'  '  2.63  ' 

2,000  : 

1.2Cj 

dJOOO 

•  [^80 

June  

3,iOh 

•      1. 66 

2,000  * 

1.20  ° 

7;  000 

•  k.20 

July.  ....... 

3,971 

:    ■  2.3c 

2,000  ' 

1.20  ' 

6,800 

•  14.08 

August ..... 

. 3,U56 

'  2.07 

.59  = 

5,'>00 
U,  000 

'  3.00 

Sept  crab  er.  . 

2,767 

•  '  1.66  ' 

985  ° 

.59  • 

'  ■2.k') 

October. , . . 

3,305 

•     1.93  • 

■  2,350  • 

l.Iil  • 

'     k, 000 

°  •  2.1;0 

j'Jov ember. . . 

..•  2,2i;0 

=  1.3U 

1,135  ; 

.68  • 

2,600 

1.00 

.Decerabci'. . . 

2,14.75  ■ 

•     148  • 

1,600  ' 

.96  ; 

3,000 

;    1.80  .. 

..  ^Averaee  . 

3;i67 

:      1.90  t 

19L9 

January. . . . 

••:  2,75? 

I       1.6^^  : 

1,275  ! 

0.76  : 

3,200 

:  1,92 

February. . . 

3,017 

:      1.81  : 

1,900  : 

l.ll-i.  : 

6, 000 

:  3.60 

Liarch  

:       1.55  t 

1,800  ; 

1.08  : 

U,ooo 

:  2.1i0 

« 

Oranges 

'  Lir:,  per 

:Lblb.rs  per  2 

Lire  per  :Eq11>' 

Lir:.  per 

:8oyib:^s  :~er 

•     quint  el. 

:bcz  01  70  : 

quintal  °bo:c 

of  70  : 

eniintal 

:eo:^  of  70 

pornd; 


2,652 
3,618 
5,823 


1.-1|6 
2.00 
3.22 


1,500 
1,800 


poun':is 

0.83 
.99 


pound; 


Dound; 


■■1, 


500 
'"00 


I  r. 


3,690 


2.OU 


3,000 


1.66 


5,000 


-» 7o 


U,557 
14,632 
4,620 


7,000 
7,500 
5, 000 


3.87 

ii.lii 
2.76 


1/  One  quintal 
Source:  UMSLA 
the  Agricultur. 


:      2.52      •      3,000  1.66  ' 

•  2.56      •      3,150    •  1.7U  ' 

•  2.55      '      3,900    '  2.15  = 

equals  100  kilos  or  220.1.!.  pounds. 

Bulletin,  Ministry  of  Agriculture  and  Forests,  as  furnished  b^ 
i  Attache,  j'jnerican  limlDassy,  Pome. 


-  so  - 


Table  16. -Italy:     Lcnon  Prices  at  Ajnalfi,  19kS-U9 
(Prices  at  place  oi  production) 


C-rado  "Prir/ia" 

Grade  " 

Seconda" 

Month 

:  19 

191 

i9 

'Dollars 

[LjjTC  per 

[Dollars 

Lirc  per] 

Dollars^ 

Lire  per 

'Dollars 

Lire  per 

•per  box 

'quintal 

■per  box 

'quintal' 

per  box" 

quintal 

*p-.,r  box' 

Quintal 

January,  

February  

March  

April  

^--y  

June  

July.  

August ....... 

Sept  eiiibcr. . .  . 

October  

LJovoiTbcr  

December  

. .  .  •  2.  Oil 

1.56 

1.56 
... •  i.bo 

2.70 
. 2.UG 
.  2.[lO 
.  2,!;0 

2.k0 
.  ..  =  2.70 

2.1.0 

2.10 

•  3,iiOO 

•  2,600 
'  2,600 

•  3,000 

•  u,5oo 
'  U,ooo 

'   4, 000 
V  4,000 
■•  ii,000  • 

•  U,5oo 

•  ii,000 
■  3,500 

'  2.10 
2.10 

'  2.10 
2.10 

=  l.GO 

=  i.eo 

=  3.90 
3.90 

'  5.10 
6.59 
=  6.5? 

; 

'  3,500= 
'  3,500= 
'  3,500 
■  3,500- 

•  3,000 

•  3,000 

6,500' 

•  C,5oo" 

=11,000 
=11,000 

;  1/ 

1.50 
1.02 

'  1.02 
1.20 

'  1.50 
1.95 

■  1.95 
l.oO 
l.CO 
1.95 

i.eo  ' 

1. 

2,500 
1,700 
1,700 
2,000 
'  2,500 
3,250 
3,250 
3,000 
3,000 
3,250 
3,000 

=  2,250 

1,35 

•  1.35 
■  1.35 

•  1.35  ■ 

•  1.32- 
=  1.32 

•  1.32 

•  3.00 

'    3.30  " 

•  6.00 

•  6.00 

=  1/ 

2,250 
•  2,250 

2,250 
■  2,250 
"  2,200 

2,200 

2,200 
'  5,000 
'  5,500 
=10,000 
=10,000 

1/  riot  r.vaildDle, 

Source:     Salerno  Ohar.lbcr  01  Gor-merce. 


S^qport  Ilarketing  '  • 

Itrly  is  the  najor  source  of  lemons  for  Y.'cstern  Ilijrcpe.     Lemons  ho-vc 
long  been  important  to  Itr-ly  as  an  e>:port  coiijaodity  by  r.fhich  to  earn  foreign 
exchange. 

Lemon  exports  reached  a  peak  in  1933  when  nearly  8  million  boxes  v/ere 
exported.    Since  that  'time  Italian  lemon  exports  follov/ed  a  pattern  of 
consistent  decrease  to  19i;5«    From  19^2  to  19U6  v/ar  seriously  int  erf  erred 
v/lth  all  ejqDorts,    Since  19U6  lemon  exports  have  increasedj  in  I9U8  slightly 
over  ii  million  boxes  vfere  exported,  and  in  19U9  slightly  over  5  million. 
This  still  T/as  less  than  the  exports  of  imit  in  1938.    Decreasing  lemon 
production  in  Sicily  has  been  responsible  for  these  lov/er  exports,  and  in 
the  next  fev/  years  exports  of  lemons  v;ill  probably  contimie  at.  about  the 
19ii9  level.    The  production  decrease  has  been  due  primarily  to  the  killing 
of  lemon  orchards  by  the  fungus  disease,  mal  secco,    Althoiigh  resistant 
varieties,  such  as  the  Monachello,  are  being  planted,  this  new  planting 
has  been  insufficient  to  Dreplace  entirely  destroyed  orchards,  and  the 
resistant  variety  lem.ohs  do  not  produce  as  heavy  crops  as  the  older, 
susceptible  comune  variety. 
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Before  T/orld  V/ar  II,  from  1930  to  19^2,  r.iiile  lemon  ej;ports  vrere 
declining,  orange  exports  r-erc  increasing.     In  1930  approximately  3»8 
million  boxes  of  oranges  T-rere  exported,  and  by  19^1  total  exports  had 
reached  approximately  5  million  boxeso     Since  19U3'  exports  have  increased 
rapidlye    Tangerines  have  alv/ays  been  of  minor  importance  in  Italian  fruit 
ezrports,  com.pared  v;ith  cither  oranges  or  lemons.    From  19U6  to  19hQ  e:-:ports 
of  tangerines  vrere  nearly  double  those  of  the  prevrar  period.    The  increase 
in  orange  and  tangerine  exports  is  the  result  of  increasing  orange  and 
t^ingcrine  production.    This  is  due  primarily  to  the  increased  plantings  rriiich 
have  talccn  place  during  the  past  15  years*     In  some  cases,  lemon  orchards 
destroyed  by  mal  secco  have  been  replaced  by  oranges  or  tangerines  "jhJ.ch 
arc  resistant  to  the  disease;  in  other  cases,  lemon  groves  have  been  intcr- 
planted  vdth  these  varieties  as  a  hedge  against  the  destruction  of  lemon 
trees.    Because  of  the  increased  acreage  of  oranges  and  tangerines,  it  seems 
lihely  that  exports  of  these  varieties  mil  continue  to  increase  in  the 
next  fev,-  yearse 


Seasonal  Factors  in  the  gr-cport  of  Italian  Citrus 

The  Italicn  orange  is  a  winter  fruit  oqported  primarily  from  November 
to  ilay.    Sm-all  quantities  arc  exported  in  July,  August,  and  September,  but 
these  oranges  arc  frequently  either  stored  fruit  or  "off-bloom"  fruit  of 
inferior  quality^    The  Italian  oranges  seen  in  a  fcxi  retail  shops  in 
S'witserland  in  September  19^9  had  been  imported  in  liay  and  June  and  held 
in  cold  storage  in  Sr/itzcrland  for  sale  in  late  sunmcr. 

The  export  of  Icm.ons  also  has  a  high  seasonal  character,  but  not  so 
great  as  that  of  oranges*    The  heaviest  export  of  Italicn  lemons  takes  place 
from  October  tlirough  June,  \:±th  shipments  continuing  through  July,  August, 
and  September  at  a  rate  of  approicimately  one-third  the  volume  of  the  ranter 
and  spring  months  in  noraial  years.    Since  there  arc  no  large  cold- storage 
facilities  for  lemons,  in  cither  Sicily  or  Italy,  the  supplies  of  fruit  arc 
limited  to  the  lemons  r/hich  ripen  during  the  surruiier  months.    These  may  be 
produced  oj  cither  a  natural  bloom  or  by  the  forced  verdelli  practice. 
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ChaRgcs  in  Italian  Export  Customers 


The  pattern  of  Italian  citrus  carport  trade  T/as  changed  greatly  by 
World  "War  II,  as  is  indicated  by  Table  19.    Between  1937  2-nd  19h9 ,  total 
orange  exports  increased  by  nearly  1  million  boxes.     In  19h9,  exports  to 
England,  S^reden,  ST.'itzerlamd,  and  Belgium  r:ere  greater  than  in  1937  and 
to  wcetern  Germany  Tjere  greater  than  the  e:<ports  to  all  Germany  in  1937* 

These  increased  exports  have  more  than  made  up  for  the  loss  of  markets 
in  Hungary.",  the  Netherlands,  Norv/ay,  Yugoslavia,  Czechoslovakia,  and 
Poland. 

German^'  and  S'Aatserland  arc  Ita-ly's  best  customers  for  oranges,  taking 
about  half  of  total  exports.    ITruit  is  shipped  to  these  markets  by  rail, 
in  bulk,  largely/'  unwashed,  unrrrapped,  and  ungraded.     This  "orchard  run" 
fruit  is  accepted  in  these  markets.     The  fact  that  Italian  oranges  a.re  not 
generally  packed  in  a  competitive  crrport  box  reduces  the  export  opportunities 
to  countries  sach  as  Sv;eden,  Belgium,  and  Bngland,    As  increasing  production 
malces  the  e^roansion  of  markets  desirable,  this  packaging  problem  T/ill 
probaoly  becom.e  m.ore  important. 

A  somei-.'i-iat  different  pattern  has  been  follor/ed  in  the  e:qDort  of  Itrlian 
lemons.    Lemon  e:cports  vrere  over  1  million  boxes  less  in  19h9  than  in  1937» 
Exports  to  Austria,  BelgiujTi,  and  France  have  increased  since  the  r:ar,  but 
exports  to  other  countries  have  declined  or  have  been  eliminated.  Although 
exports  to  './estern  Germany  in  1914-9  are  not  as  great  as  the  e:q)ort  to  all 
Germany  in  1937^  this  m-arket  has  recovered  to  nearly  pr-errar  levels.  T/hile 
no  I9U9  Icm.on  exports  are  indie at^jd  in  Table  20  for  Denmark,  Ilor'way,  Sweden, 
and  the  Netherlands,  these  cxc  undoubtedly  a.  part  of  the  item  "others,"  for 
Italy  did  supply  these  markets  in  1949. 

Italy  is  Europe's  most  important  supplier  of  lem.Oias,  and  there  is  ainplc 
opportunity  for  mcrket  development  in  western  Europe  as  economic  conditions 
improve. 


c 
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Tabic  19«-It;iLy:    Exports  of  Citrus  Fruit,  hj  Country  of  Destination,  1937-h9 
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'  109 
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ol 
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0 
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90 
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• 
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19 
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Sivedcn  ° 

30  5 
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bourcc:     Official  sources. 


Trado  Agrecraonts  2/ 

The  disruption  01  Europa?Ji  ccononiiGS  by  V/orld  Tsar  II,  vdth  the  attendant 
instability  01  currencies  and  mcrchrndise  shortages,  made  it  diffic-ult  to 
resume  international  trade.    At  the  end  of  the  ^^rar,  Italy  rras  faced  vrlth  a 
nev:  situation  in  the  marketing  of  citrus  products.    Germany,  one  of  its 
best  prey/ar  customjrs,  vvas  divided  and  trading  made  difficult  in  one  section. 
It  vj-as  therefore  necessary  to  seek  other  IZuropoan  outlets  for  citrus  a.nd 
to  direct  the  expenditure  of  earned  foreign  exchange  into  the  purchase  of 
comxiodities  most  necessary  to  the  Italian  economy.     These  problems  have  been 
resolved  through  tra-de  agrecincnts,  v,hJ.ch  set  the  pattern  and  limits  of  trade. 

Italy  has  ma.de  ortensive  use  01  trade  agreements  to  dispose  of  its 
citru.s  crop.     These  agreements  m.ay  be  briefly  sujTjnarized  as  follov.'s: 

S'lTeden.     Italian  trade  v.lth  Sv/oden  is  carried  on  under  a  basic  reciprocal 
trade  agreement.    As  a  part  of  this  agreement,  a  list  of  Italian  com,?iOditics 
to  be  e;:ported  to  SvTeden  is  made  up,  as  is  a  list  of  Gr-edish  corrjnoditics  to 
be  imported  into  Italy,    xunong  the  Italian  exports  to  Sweden  in  a  recent 
agreem.ent  are  oranges  to  the  amount  of  12,500  m.etric  tons  and  lemons  to 
the  rjnotint  of  3^000  metric  tons.    Other  items  on  tlie  list  included  fresh 
fr'jix.s  and  vegetables,  ra.yon  yarns  and  stockings,  m.achinc  tools,  end 
machinery.     In  return  for  these  coimnodities,  Italy  imported  from.  S'-vedcn 
cellulose  products  including  yarn  and  paper,  fidi,  ca.st  iron,  m.achinerj^  and 
equipment,  and  other  items. 

Denmark.     Italy  also  m.ade  sc3.es  of  citrus  fruits  to  Denmiark  under  a 
trade  agreem.ent  v/hich  expired  May  3-)  1950,  and  included,  among  other  Italian 
exports,  cotton  and  rayon  textiles,  rice,  chemical  products,  a.nd  automobiles. 
Lemons  'were  listed  to  the  value  of  3j000,000  Danish  kroners  a.nd  oranges  and 
tangerines  to  the  value  of  3,500,000  Danish  kroners.     In  return  for  these 
products,  Denmark  e:-33orted  to  Italy  primarily  fish  products,  butter,  seed 
potatoes,  horses,  poultry,  and  eggs.     Limits  of  trade  rrere  established  under 
the  agreement,  aiid  in  some  instances  they  T,'-erc  in  quantitjr  by  weight  as  in 
metric  tons,  or  they  v/ere  e:qDressi.d  in  the  va.lue  of  a  mutually  acceptable 
currency,  such  as  Danish  crovrns,  in  this  case,  or  the  limits  ^vere  stipulated 
in  both  categories.     In  accordance  vrith  the  agrev:ment  entered  into,  any 
commodity  on  one  list  T;as  exchangeable  for  a  com.modit3^  on  the  other  list 3 
thervi-fore  an  importer  from  It :l.y  would  contact  an  _jcporter  in  Deniiiark,  and, 
after  they  had  ma.dc  a  mutually  agr^ea.ble  transaction,  a  full  documentation 
of  this  T;ould  be  for.varccd  to  tho  a.ppropriat^.^  exchange  a:athority,  and  the 
ncc-ssary  e:[port  rnd  import  permits  vfould  be  executed  in  accordance  ^^vith 
th^  trade  agreem.v.nt.    After  the  necessary  e:q-)ort  and  import  p-.rmits  had  been 
obtained,  and  shipm.,nt  of  the  goods  had  be^-n  made,  a  request  for  pajT.ient 
ivould  be  made  to  tliv;  exchange  control  office.     In  ror.ly  the  Italian  exporter 
V/'ould  he  paid  through  a  special  account  in  Italian  lire  r.hich  "rrould  be  opened 


2V    From  reports  by  ICA  Coneular  Offices,  aiid  Ifcbassies  as  of  1950, 


i/ith  trie  It ".1  ill!  I:^:.:ch "jip'c  Oiiico  .for  '.,ac:i  tr".n section  ::nd  vrauld  be  inarkcd 
yjltli  the  iTaiuD...r  ,_,iv..n  to  u.^ch  r^ciprocr.l  transaction  in  Italj  and  in  Denmark, 
Alter  lemons,  for  c::a:-;ipl'_ ,  had  been  shipped  to  Dcmark  th>.  Italian  exporter 
i.iij^ht  not  be  paid  in  lir..,  r.rj .ediab^-lj.     Th>.  tiiue  at  v/hich  he  ".;ould  be  paid 
■.v"o\i.ld  depv^nd  upon  th^,  balar.ce  of  bh^  account  betvirei^^n  Italj'"  and  DenjTiark.  Last 
year  S(>:nc  Italia:,  .:::port^rG  of  l^noiis  had  to  v;ait  ae  lonr;  as  6  nonths  to 
obtain  pryiiK-nt  for  th^.  friiit  shipped.     This  condition  ivac  brought  about  since 
ItaJ.ian  exports  :vb  that  tin:^  vrere  ,-,r;^ater  than  the  Danish  imports  into  ItaJy. 
Th.-  delay  vias  caueed  by  the  fact  that  the  ItaJ.ian  e;:porter  of  lenons  was 
paid  from  lire  obtained  from  th.^  sale  of  Dajaish  goods  in  Italj^ 

h'orv'ay.     Trade  between  Ital;/-  and  Korv/a^r  is  unacr  a  tra.de  agreement 
"t-'hich  v/as  first  a:7,^rovv-d  August  1,  19h6,  end  eipired  July  31^  19U7*  The 
agroij-ient  has  t7»ace  b^cn  automatically  c^cbcndcd,  but  lists  of  coi:moditjies  in 
v.-Iii.ch  trade  may  b^,  carried  on,  with  limits  on  each  comriodity  \:r:s  not  in 
force  _in  l!>'I|.9» 

Tlio  Netherlands.     Italian  trade  rn.th  the  Netherlands  has  also  been 
under  c.  trade  agrccnont  v/hich  among  othur  items  included  the  Italian  export 
to  the  Mother lands  of  $00  metric  tons  of  fresh  fruit  including  citrus. 
Varieiis  other  items  were  included,  primarily  textile  materials,  calculating 
mach.ines,  and  automobiles.     The  KA/bherlands  exrporbs  to  Italy  included  cattle, 
plants,  poultr;^'",  pot-toes,  coco-..     Tra.dc  und^'r  these  agreements  is  often 

very  cn..iplicatede     In  the  case,  of  the  .Italian- Netherlands  trade,  the 
Netherlands  importers  found  it  difficult  to  make  Ibalian  purchases  because 
ohc  prices  charged  by  the  Italians  vrere  such  that  they  vrere  in  cenflict 
v.dth  tiic  price  corjArols  in  existence  in  the  Netherlands.  This  agreement 
e^qoired  April  1,  19i;0c     Trade  under  agreement  has  been  by  barter,  v;ith  a 
provision  for  a  jnoncy  settl.mevit  of  balances  in  florins  at  an  cixhange  rate 
agreed  upon  bet'.reen  the  tu'o  countriv^Sc    A  provision  is  also  included  for 
the  settling  of  balances  with,  the  Netherl.ands  East  Indies  in  pounds  sterling. 

Eel;^-2-Uin.     Italy  also  ne:;;otiated  a  trade  a^'-reeiiient  with  Belgium  for  bhe 
sale  a?~c.itriis  fruits.     Among  other  items,  it  includes  oranges,  tangerines, 
and  le.'ipns  to  the  am.ount  of  26,000  metric  tons.  '  Other  items  on  the  list 
are  wines,  marble,  leathers,  glass,  and  tractorsa     Italian  imports  from 
Delgium  under  the  trade  agreement  included  eggs,  fish,  iron  and  steel,  metal 
Tv-orking  machi:ier'y,  and  agricultural  machinery-.     This  agreeiient  is  on  a 
clearing;  '!;asis,  and  some  barter  is  perirdtted  on  certain  corpmoditieSi 
Tratie  under  this  agreement  must  be  lr.ept  approximately  in  balance,  and.  it 
provides  that  an;.^  existing  balances  at  the  end  of  the  iuonth  must  be  settled 
in  a  mutually  agreeable  currency  or  in  gold.    In  this  case  it -was  necessary 
to  establish  a  mutually  satisfactory  unit  of  va].ue,  and  it  vras  agreed  that 
pa;^;T:;ients  through  the  clearing  account  yrerc  to  be  based  upon  the  rate  of 
exchange  detemnined  by  the  average  rate  betvreen  the  daily  rate  of  the 
e:Lport  dollar  and  the  average  of  the  preceding  10-day  period.     In  this 
manner  the  equities  in  e>d.sting  accounts  were  stabilized  in  terms  of  the 
dollar  4 
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Austria.     Italy  carries  on  trade  Tdth  Austria  under  a  trade  agreement 
which  has  in  it  a  nevf  factor.    Under  this  agreement  the  usual  list  of 
coim,iodities  is  set  forth,  the  Italian  list  of  course  including  oranges  and 
lemons*    However,  trade  agreements  are  sometimes  used  to  clear  outstanding 
credit  ba].ances.     In  this  case  the  value  of  Austrian  exports  to  Italy  is 
compensated  for  in  two  ways:     85  percent  of  the  value  will  be  compensated 
for  by  Italian  exports  to  Austria^  the  rei':iaining  l5  percent  of  the  value 
of  Austrian  e::ports  to  Italy  shall  be  used  to  settle  outstanding  credits 
in  a  service  account  with  the  Italian  exchange  office.     These  credits  are 
to  be  used  in  the  settlement  of  orcisting  accounts  mth  Austria  such  as 
port  expenses  for  transit  through  th^e  port  of  Trieste. 

Yugoslavia-.     Italian  trade  in  citru.s  fruits  v.'ith  Jugoslavia  is  also 
carried  out  under  a  trade  agreaacnt.    This  provides  for  the  Italian  ezq^ort 
of  citrus  fruit  in  the  amount  of  100,000  lire,  together  v.lth  other  itemis, 
including  paint,  tires,   electrical  and  telephone  cables,  and  a  variety  of 
manufactured  material.     In  return,   Italy  irill  import  from  Yugoslavia  various 
types  of  raw  material  such  as  resinous  sarm  vraod,  railroad  ties,  coal, 
bau::ite,  opium.,  and  other  raw-  products.     This  agreement  provides  for 
clearing  vjith  tw^o  accounts  in  lire. 

Poland.     Italian  trade  with  Poland  is  also  carried  on  under  a  trade 
agreement  with  botii  clearing  accounts  kept  in  United  States  dollars.  This 
agreement  provides  for  a  list  of  items  on  each  side  to  be  exchanged,  the 
first  item  on  the  Italiai  list  being  citrus  fruit  to  the  amount  of  6,000 
metric  tons.     Other  items  on  the  list  include  various  chemicals,  and  ores, 
The  Polish  c:':ports  to  Italj^  include  eggs,  oats,  barley,  grain,  and  certain 
rav;  m.atorials.    A  dollar  account  will  be  opened  by  the  Italian  exchange 
office  in  the  name  of  the  bank  of  Poland  wdthout  interest,  and  the  banic  of 
Poland  vdll  open  an  account  of  dollars  in  iTarsavr  in  the  name  of  the  Italian 
exchange  office.     The  agrcem.cnt  stipulates  maximLum  balances  for  these 
accounts.     The  Italian  exports  to  Poland  v.dll  be  paid  into  the  Polish 
account  in  dollars,  vjhereby  there  "will  be  mutual  exchange  credit  betvrccn  the 
tiTO  national  orgaaiizations.     The  cxchaiige  rate  applied  to  the  clearing  of 
balances  incurred  under  the  agreement  was  agreed  upon  as  50  percent  of  the 
monthlj^  average  lire  exchange  rate  and  ^0  percent  in  United  States  dollars 
at  the  export  dollar:'  rate.     The  agreement  will  expire  June  30,  19^2. 

"western  Zone  of  Germany;     Italian  trade  rlth  T.'cstern  Germany  is  carried 
out  under  a  trade  agreem.ent  which  includes  a  provision  for  the  export  of 
citi^.s  fruit.     Other  item.s  on  the  list  include  hemp,  rice,  electrical 
machinery'-,  textiles,  and  other  products.     The  Geri.ian  im.ports  to  Italy  vlll 
include  coal  as  a  major  item,  scrap,  organic  d3''es,  r.ietal  w'orking  machinery, 
porcelain,  mcdicinads,  ana  special  machin  iay.    Th.is  is  a  clearing  t;;,'pc  of 
agreement  in  terms  of  United  States  dollars.    Ilany  factors  entering  into 
trade  may  bo  incorporated  v.lthin  these  agreements,  and  this  German- Italian 
agrecraont  provides  for  the  prot.xtion  of  German  patents  in  It;\ly.    Under  this 
agreement  the  use  of  dollars  in  actual  payment  ^rould  always  be  restricted  to 
the  settlement  of  remaining  balance  a.t  the  end  of  any  agreement.    Under  this 
agreem.ent  Iciiions  up  to  20,000  metric  tons,  fruit  pulp  up  to  100,000  metric 
tons,  and  tomato  puree  up  to  5jOOO  metric  tons  ivore  exported  to  "i7estorn  Germany. 
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Soviet  Zone  of  Cr^rraaiiy,    ItaLj  has  c.lso  negotiated  a  preliminary  trade 
agreement  va.th  Sovi...t  Zone  in  Germany  to  end  the  stalemate  in  trade  bcttreen 
those  tvro  countries.     Included  in  the  Italian  e:>qports  are  citric  acid,  lemons, 
oranges,  and  textile  products,  .?Jid  raw  minerals,  ctCe     Ital^'-  rail  import 
from  Soviet  Zone  clay,  seed,  handicraft  products,  paper  and  printing 
machinery,  ceraiaics,  cameras,  mercury,  and  other  products*     Under  this  ■ 
prcliininai:^'-  agreement  it  is  possible  for  members  of  the  trade  to  enter  into 
straight  barter  agreements*    Apparently,  an  informal  clearing  arrangeraent 
has  been  made,  invoicing  being  in  terms  of  United  States  dollars. 

C s e cho si o vaki a .    A  sim.ilar  tj'pe  of  agreement  has  been  entered  into 
betvreen  the  Italian  Government  end  Gzechoslovakia«     This  agreement  too  is 
based  entirely  on  barter  transaction.    The  list  of  Itclian  exports  under 
this  agreement  to  Czechoslovakia  includes  essential  oils,  pectin,  fruit  • 
juices,  and  other  items  such  as  roller  oearings,  motor  vehicles  and  other 
manufactured  goods.    The  Italian  iiiiports  from  Czechoslovakia  vrill  include 
chrome  steel,  malt,  and  other  ceramic  and  manufactured  items.    This  agree- 
ment is  ej-ct ended  3  months  a.t  a  tine.     There  are  no  formal  lists  of 
m.erchriidise  in  r.hich  trade  is  to  be  carried  on,  aid  the  settlement  involves 
private  compensation. 

Hungary.     Italian  trade  v;ith  Hungar^r  is  also  carried  out  under  a 
trade  agreement  which  is  of  the  clearing  t'jr^o*    A  list  of  Itolian  items  to 
be  ezqDortcd  includes  lemons,  oranges,  and  tangerines  to  the  amount  of  5^000 
metric  tons.     Other  items  appearing  on  the  Italian  list  are  organic  chem.icals, 
pharm.aceuticals,  wheels  end  machine  tools,  sulphur  and  other  che.riicals,  ball 
and  roller  bearings,  end  various  other  m.anufactured  items.     Items  of  the 
Italian  imports  include  mostly  food  items  and  raiv  materials  such  as  slaughter 
cattle,  hogs,  nicotine,  bauxite,  medicinal  plants,  pharmaceuticals,  and 
grains.    To  settle  credits  arising  out  of  trr^nsactions  under  this  agreement, 
an  account  in  lire  is  to  be  opened  by  the  Italian  exchange  office  in  favor 
of  the  National  Bank  of  Hungary.    The  account  is  credited  with  Hungarian 
im.ports  and  debited  v,"ith  Italian  exports.     Tliere  is  a  ceiling  of  500,000,000 
lire  on  the  aimount  of  trade  that  can  be  carried  on  under  the  agreement,  and 
at  the  expiration  of  the  agreement  any  account  balance  is  to  be  settled  in 
merchrndisc,  clollers,  or  other  acceptable  currency.     Under  this  agreement 
it  is  also  possible  for  nationals  of  both  countries  to  enter  into  barter 
transactions  provided  the  permission  of  the  authorities  is  first  obtained, 

I^r-^nce  rnd  the  Territories  of  the  Jrench  Frmc  Area.     Italy  has 
negotiated  a  trade  agreem.:.nt  -.vith  rrence  and  the  territories  of  the  French 
franc  area.    The  datw  of  the  agreem.ent  is  July  1,  19h9f  end  it  expired 
June  30,  1950.     This  is  a  clearing  agreement,  with  invoicing  in  Fri^nch  frajics 
or  Itelian  lir^.    The  exchange-  epplied  is  the  average  monthly  lire  French 
franc  exchange  rate  stabilized  in  relation  to  dollar  quotations.     The  agr^e- 
m.ent  provides  for  trading  in  micrchcTidise  catalogued  in  lour  tables  within  the 
lim.its  of  the  stabilized  contingents.     Among  the  coruiiodities  which  Itrly 
may  export  to  Franc>.  are  12,000  m-etric  tons  of  lemons,  700  metric  tons  of 
citric  acid,  othc-r  itums  listed  incli\dc  essential  oils  and  essences.  The 
more  importent  other  items  on  the  long  list  are  heavy  electrical  equipm.ent, 
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.ball  bearings,  cotton  jarns  anc-  fabrics;  zinc  ores,  riVi^rcury^  rice,  alir.ondsj 
and  sulphur  and  nitrogenous  fertilizcrsc     Tlic  noro  i;:iportant  of  the  long 
list  of  co:;n::odities  v.hich  France  nay  airport  to  Ttrl;/  are  food  products,  coal, 
iron  ore,  phosphate  rock,  potash  fertiliser,  superphosphates,  dates, 
industrial  diamonds,  iron  and  steel  scrap  and  various  typ^s  of  ruachiner^'". 

Sv;itaerland.     Sva.tzcrlcnd  is  on  iraportant  Italian  narkct  for  both 
oranges  and  l..^ns.     Trade  betvreen  thv^  t:>-o  countries  is  under  a  trade 
r.grcoraent  j.hich  './as  negotiated  ITovenber  1,  19^7^  --nd  expired  October  31^  19U9; 
hovrever,  it  is  rcnev:able  for  1  year  by  tacit  consent.     Thv^re  ere  no  lists 
of  merchandise  in  v.hich  trade  may  be  carried  on;  ho'.rcver,  a  clearing  account 
is  established  in  Sv;iss  francs,  and  s -ttluinent  of  b^lenccs  may  be  made  in 
the  exchange  agreed  upon  bv^tiroen  tho  parties.     Trade  under  the  agreement  is 
hy  barter. 

Great  Britain  and  Countries  of  th^:;  Sterling  Area.     Trade  bctrroen  Italy 


rJovember  25,  19ii6.     This  agrcep.ent  provides  for  settlenent  in  pounds  sterling 
for  trade  botiTcen  Italy  ajid  the  countries  of  thv:,  stv^rling  c.r^"..     Besides  the 
United  Kingdon,  the  agreoneiat  ^irfcends  to  2g:-npt,  iJthiopiia,  Anglo- Egyptian 
Sudan,  one.  Thailarxl.     Th^,  oixhange  rat^  applied  v;as  the  av^ra.ge  nonthly  lira- 
dollar  e::change  rate  multiplied  by  k03  (predcvaluation),     under  this  agre^j- 
ment  It^  supplies  the  United- Kingdon  :vith  lk.:;ionSe 

Eie  Italian  trade  agreements  T^hich  havj  to  do  vath  citrus  have  been 
briv^flj"  outliricd  in  order  that  the  problems  of  mralceting  nay  be  understood. 
It  is  obvious  that  the  Italian  l^mon  ^j^port-^r  iimst  c-nter  into  cc.:iplicated 
trejisactions  in  oi'der  to  carry  on  his  business.     Il:eporting  to  countries 
v.'herc  trade  is  by  barter  only,  the  c;:portcr  of  lemons  laust  be  a  seller  and 
a  bu3"er,     Tliis  is  usuaJ.ly  accomplished  by  the  ezqoorter's  making  aji  arrange- 
ment T.-ith  an  Itrlian  im.portcr  to  take  the  goods  obtained  as  compensatioii, 
at  a  stat^^d  lira  price.     In  barter  trading  there  cro  usually  four  parties 
involved,  an  importer  and  an  ..jcporto-r  in  each  countr^^o 

The  customary  Tjrocedure  in  .:.:rporting  lemons. to  a  coujitr;;'-  v.h.ere  there 
is  a  clearing  c-iccount  under  a  trade  agrocmcnt,  first,  to  m.r.k<^  the  sale 
agreem^ent;  second,  to  apply  for  pv^rmission  to  wqoort;  third,  to  ship;  fourth, 
to  apply  to  the  v^xchange  control  authority  (operators  of  the  clearing  account) 
for  payirient.     Paj^iient  is  usually  delayed  and  may  require  neeks  or  months 
depuiding  on  the  trade  balance  betv/ccn  the  tiTo  coujitries.    The  e:>f)ortcr  v/ill 
bo  able  to  estimate  the  time  r^-qiiired  for  pajnnent  by  consulting  the  published 
accounts  of  tho  clearing  account  status. 

Paj'Tiients  ar^  delayed  because  lemons  e:^q[>orted  from  Italy  aru  paid  for  in 
a  foreign  currency  by  the  foreign  importer.    Thv,  importer  pays  through  his 
bank  to  the  clearing  account,  and  this  foreign  currency  thv-n  becomes  avail- 
able to  CXI  Italicai  importer,  "u'ho  v.-islics  to  bu^'-  goods  in  the  foreign  covintry. 
This  Italian  importer  applies  for  permission  to  import  a  trade  agreement 
item,  rnd,  Tfhen  permission  is  granted,  ho  pays  for  the  merchajidisc  in  lire 
to  the  exchciige  control  authority  through  his  bank.     It  is  these  lire  spent 
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by  the  Italian  importer  vhich  then  becorao  available  to  the  Italian  l^moh 
exporter.     It  is  obvious  that,  if  trade  is  unbalanced  for  a  time,  prc^ments 
v/ill  be  delayed.     If  importers  are  not  importing,  e:qporters  cannot  be  pai.d 
for  exports. 

Italian  lemon  exporters  find  it  necessary  to  borroiT  to  carry  them  from 
the  tii'ao  of  export  to  the  time  of  payncnb.     In  19^9  the  interest  rate  for 
such  loans  T;as  reported  to  ranp^e  from  C  to  12  percent. 

It  is  this  factor  of  delayed  payment  v&iich  probably  make's  ezcports'  to 
the  United  States  attractive.     If  favorable  dollar  exchange  rates  or  a 
certain  portion  of  the  earned  dollar  exchange  v:ere  made  available  to  Italian 
lemon  exporters  b;-  the  Italian  Government  there  vronld  be  an  increased 
incentive  for  the  export  of  lemons  to  the  United  States,     Either  .favorable 
lire  exchange  rates  or  a  percentage  of  the  e^cport  pryr^.-nt  available'  to  the 
exporter  as  free  dollar  exchange  vjould  be  in  the  nature  of  a  subsiely  to'  the 
Italian  exporter. 

As  trc.de  is  liijeralised  in  Europe  end.  currencies  becon'e  stable,  those 
trade  barriers  t.111  be  less  serious;  ho'v/ever,  unrestricted  trad'e  is  still  a 
future  prospect. 

United  States  Imports  of  Italian  Lemons 


In  191-1-9  the  United  States  resumed  the  import  of  lemons  from.  Italy = 
The  principal  SLiipm.enbs  v.-ere  received  in  February,  iuarch,  June,  Julj^,  aix! 
December,  im.ports  being  greatest  in  June,     A  total  of  over  169^000  bo:r.es  v;as 
imported  during  19U9.  (See  Table  :^.0). 

In  19^0^  miuch  larger  shipments  were  received  in  January  and  Februar^'^, 
the  peak  being  in  January  vihon  nearly  71^000  bo::os  v/erc  im.portod.  Unlike 
19h9}  im.ports  declined  in  March,  probably  ouing  to  the  smaller  supplies 
available  in  Italy  and  to  a  declining  market  for  lemons  in  Nev."-  York. 
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Tabic  20.-Lcr:ons:     Unitod  Stp.t^s  Inports  of  it".li:'ji  Lcrrions,  bj  l:or,ths,  19U9-5'0 


llonth  :  19k9  :  1950 


Bo::cs  :  Eorics 


January  :         ,  11  :  70,995 

?Gbru?.iy.  :  12^9lG  :  63oU99 

i>rch  =  :  36,73U  :  10,520 

April.  :  5,ll5  :  2,60? 

I.av  :  5^513  '  239 

June  ,   59j7U7  :  2,636 

Jul-/  :  25,990  ;  967 

Aurust  ,  :  2,059  -  0 

Soptc.-.focr                                . .  :  0  :  0 

October  :  0  :  0 

Kovcmbcr  =  ;  2,1495  =  0 

Dccombcr  :  1C,L58  :  276 


Tot-il  :  169,  OUO  :  151,739 


Source:     United  Statcc  Custoias. 
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PROCESSING 


The  processing  of  citrus  fruits,  particularly  lemons,  has  always  been 
important  to  the  Italian  citrus  industry,    A  large  percentage  of  the 
Italian  lemon  production  has  been  disposed  of  through  processed  products 
in  the  past,  and  the  bergamot  orangeS;  grown  at  Reggio,  are  used  exclu- 
sively for  processing  purposes. 

In  the  future  the  quantity  of  oranges  and  tange^r-ines  used  for  process- 
ing, may  increase  owing  to  the  expanding  production  of'  these  types;  however, 
the  quantity  of  lemons  used  in  processing  may  decrease  owing  to  the  low 
production  and  the  demand  for  fresh  export  lemons. 

The  importance  of  individual  products  has  changed  during  the  past  20 
years.    For  instance,  when  the  pidmary  source  of  citric  acid  was  citrus 
fruit,  this  product  was  a  very  important  item  in  the  list  of  processing 
products  in  Italy.    However,  with  the  development  -of  o-ther  sources  for 
this  chemical,  both  the  production  and  the  price  of  thi-s-  item  have  declined. 
Processors  are  consequently  placing  more  emphasis  on  citrus  juices. 

processing  Plants 

The  largest  installations  of  processing  plants  ut-ilizing  lemons  pri- 
marily are  located  at  Palermo  and  Messina.    Small  processing  plants  are 
located  in  other  citrus  areas  in  Sicily;  however,  the  primary  processing 
is  done  at  the  two  cities  mentionedo    Processing  plants  are  also  located 
across  the  Straits  of  Messina  near  Reggio,  where  bergamot  is.  a  primary 
citrus  variety  for  processing.    It  is  characteristic  of  this  district  that 
the  extraction  of  raw  essential  oils  and  the  manufacture  of  some  tartaric 
acid  often  take  place  at  a  small  installation  on  or  near  the  place  of 
production.    These  ravf  products  are  then  taken  to  Reggio  vrhc-re  the  oils 
are  refined  for  export.  '  •  ■ 

The  Italian  citrus  processing  plants  may  be  roughly  divided  into  tvro 
classifications.     The  first  and  most  numerous  type  is  the  simple  installa- 
tion where  raw  essential  lemon  oils  are  extracted  primarily  by  hand  methods 
and  orange  juice  is  extracted  by  simple  power-operated  spindles.    Most  of 
the  products  from  these  plants  are  diverted  to  larger  plants,  where  the  oil 
is  processed  for  export.    Hov/ever,  the  single-strength  juice  may  be  sold  in 
casks  with  sulphur  dioxide  used  as  a  preservative,. 

The  second  classification  includes  the  large  plants  at  Palermo  and 
Messina,  which  are  completely  equipped  to  handle  the  extraction  and  con- 
centration of  juice  and  oils.     These  well-integrated  plants  are  probably 
more  accurately  termed  industrial  installations,  since  they  produce  such 
a  wide  variety  of  products,  including  sulphuric  acid  and  other  heavy 
chemicals  in  addition  to  citrus  products.    The  following  list  gives  the 
principal  products  of  one  large  Sicilian  processor: 
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Table  21,  -  Italj^:    E:q3orts  of  Processed  Citrus  Products, 
1938,  19A^-A8,  aiid  First  Quarter  19^9 


Product 


1938 


100 

pounds 


194^ 


100 
pounds 


19^5 


100 
pounds 


1946 


100 
pounds 


1947 


100 
pounds 


194-8 


100 
pounds 


Jan.  -Mar.i 
1949  > 


100 
pounds 


Orange  .luice 

Italy  1/  

Sicily, 
Leraon  or  crude  citron 
.juice 

Italy  1/  

Sicily  , . , 

Lemon  or  citron  juice 
con-pentrate 

Italy  1/.  

Sicily^ 
Citric  acid 

Italy  l/,..  , 

Sicily  , 

Calciimi  citrate 

Italy  2,7777  

Sicily  

0ran"e  essence 
(terpenes  not 
removed) 

Italy  1/  

Sicily  , , 

Lemon  essence 
^rpenes  not 
removed) 

Italy  1/  

Sicily  


U,7S0 
13,4-30 


117,44-8 
117,366 


2/ 


44 


2/ 


4 


2/ 

10,051 


2/ 
5,586 


326 
306 


SS,221 
86,068 


7,392 
1,779 


148  A73 
ia,229 


690 

;4/ 

'  203 

;    3,025 [ 

7,oa 

!  763 

511 

:  370 

;  3,309 

:  88 

115: 

750 

54,817 

•2/ 

•2/ 

\  27,381 

4,936^ 

15,620 

^3/  l,35r 

56,105 

J 12, 236. 

1,254 

.  23,521 

3,5U: 

15,450. 

1,3^0 

''-1/  \ 

2/ 

2,599. 

1,706' 

707 

'.2/  \ 

2/  ^ 

1,122: 

452: 

284: 

95 

644 

'     439  ^ 

49 

981: 

238: 

265  = 

86 

6,389 

2/ 

7,086: 

7,174: 

6,565: 

1 

899. 

5,924 

5,381: 

2,518: 

7,092: 

6,698: 

4,594- 

597' 

1 

5,637 

4,sa 


137,494 
136,84-8 


3/16,695^' 
17, 577 1 


72,902 
72,769 


l/  Including  Sicily, 

2/  Not  available, 

2/  Discrepancy  probably  due  to 

and  Italy, 

4/  Less  than  100  pounds. 
Source:    Banl<:  ox  Sicily, 


incourrectly  reported  shipments  betvreen  Sicily 
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ITALY:    EXPORTS    OF   CITRUS  ESSENCE 


POUNDS 
(THOUSANDS) 


2,500 


2,000 


1,500 


1,000 


500 


• 

m 

\  / 

1 

\ 

\ 

\ 

\ 

\ 

\ 

\ 

V 

1    i  1 

1 

1 

\ 

1    1  1 

1  1 

;    1    1  1 

1922 


1926 


1930 


1934 


1938 


1942 


1946 


1950 


U.  S.  DEPARTMENT  OF  AGRICULTURE 


NEG.  1391  OFFICE  OF  FOREIGN  AGRICULTURAL  RELATIONS 


ITALY:    EXPORTS   OF   PEEL,  JUICE,  AND  CITRIC  ACID 


POUNDS 
(MILLIONS) 


25 


20 


15 


10 


I — ^-Citrus  peel 


1922 


1930 


1934  1938 

*  r/O  DATA 


1942 


1946 


1950 


U  S  DEPARTMENT  OF  AGRICULTURE 


NEG  1390  OFFICE  OF  FOREIGN  AGRICULTURAL  RELATIONS 
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Citric  acid,  hydrate  and  anhydrous  (in  r.;ranular  form,  cr-~atals,  and 
pov/der) 

Tartaric  acid  .        .  , 

Cream  of  tartar  ,  , 

Essential  oils  of  lemons,  oran^^es,  and  tanf;;erines    (Extracted  by  both 

sponge  and  machine  methods)  '  . 

Essential  oils  of  lemons j  oranges  and  tangerines.,  tcrpenes  and 

'  sesquiterpenses  removed 
Citrous  juices,  natural  and  concentrated      ■    "  ' 
"Vitamin  juices"  ' 
Citrus  pectin 

Grape  juice,  natural  and  concentrated 

Acids,  sulphuric,  nitric,  hydrochloric    (in  various  concentrations) 
Alcohol  :     •  . 

Sulphuric  ether  '     ■■  ' 

Sulphur  dioxide  for  refrigerating  equipment,  vine  making,  and  preserving 

citrus  juice  and  pulp 
Sulphite  of  calcium  '  ; 

Sulphate  of  soda  '  ; 

Extract  of  sumac,  for, tanning  '  " 

Carbonized  bones,  for  bleaching-  ' 

Glue  for  furniture  •         '  ' 

Aromatic  citru.s  pastes  ..      .  ,  ■ 

Carbonate  and  oxide  of  magnesia 

Processing  Practices  ■  , 

There  are  several  methods  of  extracting  essential  oils.    Much  of  it 
is  still  done  in  the  old  manner,  whereby  the  lemons  are  cut  in  tvro  by  handj 
the  fruit  pulp  is  removed  with  a  spoon-like  knife,  and  the  oil  is  expressed 
into  a  sponge  by  hand.    The  pulp  is  pressed  to  remove  the  juice »    The  extrac- 
tion of  essential  oils  from  the  peel  does  not'  hurt  the  rind,  and  it  be 
used  as  pecl-in-brine.  ■         ■  \ 

In  other  more  modern  -recessing,  the  lemons  are'  cut  in  half  and  -  juiced 
Mechanically,  the  essential  oils  being  extracted  from. the  halve^  in  gfnother 
process.    The  extracted  lemon  juice,  may  bo 'sold.;  as  a' single-strength /product, 
but  it  is  more  comraonly  concentrated.     In  cither  case,  it  is  kept  byithe 
addition  of  a  preservative,  usually  sulphur  dioxide.     In  one  large  plant  • 
visited,  the  lemon  juice,  both  single-strength  and  concentrated^  is  stored 
'in  Irrge  wooden  tsmks,  each  of  ^rhich  contains  about  5,000  gallons.  These 
arc  open  vessels  in  \/hich  the  juice  is  stored,  .sometimes  for  mo ths, , before 
it  is  placed  in  barrels  of  approximately  50  imperial  gallons  fop  shipment 
to  Englsnd  to  be  utilized  in  the  "souash"  industry,  ■  i 
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After  the  essential  oils  are  extracted  from  the  lemon,  they  are  refined 
and  concentrated,  and  it  is  not  an  uncommon  practice  for  large  purchasers 
to  bu^^  raw  lenon  oils  from  small  operators,  thus  increasing  the  supply 
handled.    The  refined  lemon  oil  is  stored  in  a  cool  dark  place,  either  a 
cave  under  the  plant  or  a  completely  darkened  warehouse  with  heavy  stone  or 
concrete  walls.    The  conditions  suitable  for  the  storage  of  wine  are  similar 
to  those  used  for  storing  lemon  oil.    The  oil  is  stored  in  bulk  in  copper, 
tinlined  retorts,  which  contain  approximately  100  to  200  gallons  each.  As 
sales  are  made,  the  oil  is  placed  in  small  tin  containers  for  shipment  to 
the  consumer. 

The  large  plants  in  Sicily  at  Palermo  and  Messina  manufacture  pectin, 
and  both  plants  are  expanding  this  part  of  their  processing  facilities.  In 
addition,  the  plant  at  Mes^.'ina  refines  essential  oils  of  other  than  lemon. 

Oranges  are  also  processed.    However,  the  emphasis  is  on  juice  and 
pulp  l/  rather  than  upon  the  essential  oils. 

Definitions  of  Processed  Citrus  for. the  European  Market 

Peel-in-brinoj    Pec-ls  in  brine  may  be  lemon,  citron,  orange,  or  grape- 
fruit, and  under  this  trade  name  the  product  contains  no  flesh  of  the  fruit. 
The  peel  may  be  in  halves,  quarters,  eighths,  or  diced  pieces.    When  the 
peel  is  in  large  sections,  halves  or  quarters,  it  is  pack.ed  in  barrels  v;ith 
each  portion  fitting  the  other  in  a  circular  fashion  along  the  outline  of 
the  barrel. 

Pulp,  Beverage  pulp  consists  of  the  broken  and  unbroken  cells  of  the 
flesh  of  the  fruit  without  peel.  This  material  is  obtained  from  the  flesh 
of  juiced  fruit,     (l-tilp  for  jam  manufacture  contains  peel,) 

Puree,    A  puree  consists  of  the  juice  and  the  pulp  of  fruit  i/hich  has 
been  ground  so  that  all  the  pulp  is  in  small  particles  and  contains  no  whole 
cells. 

Cream.    Cream  is  a  pulp  product  similar  to  puree.     It  contains  juice 
and  such  fine  particles  of  the  fru.it  pulp  as  may  be  obtained  when  the  seeds 
are  removed  from  the  juice  residue. 

Essential  Oils 

Essential  oils  are  a  ver^'-  important  product  to  the  Italian  processing 
industry.    As  has  been  stated  above,  the  bergamot  fruits  are  grovm  primarily 
for  this  purpose.    The  second  most  important  source  of  essential  oils  is  the 
Italian  lemon.    Processors  state  that  lemon  essential  oil  produced  in  the 
Messina  district  customarily  contains  about  4.  percent  citral  and  that  the 
lemon  oils  produced  at  Palermo  usually  contain  about  3  percent  citrsl.  It 
is  a  common  practice  in  Italy  to  price  lcm.on  oils  in  accordance  with  their 
citral  content,  and  oils  ranging  from  2^^  percent  to  4-  percent  citral  may 
bp_j)urchas  ed_j^  „  ______ 

l/  Beverage  pulp  containing  fruit  cells  and  no  peel. 
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?or  a  comparison  of  the  prices  of  the  several  essential  oils  f.o.b,, 
Italian  ports  in  February  19/3,  see  Table  23. 

The  processors  of  lemon  oil  in  Sicily  have  an  advantage  over  those 
in  California  in  that  it  is  possible  to  extract  oil  bj  hend  methods,  such 
as  by  sponge,  in  order  to  obtain  a  very  high-gi-ade  product.    .Also,  since 
the  lemons  are  brought  to  the  plant  fresh  from  the  grove,  they  are  in 
eixellent  condition  for  the  extract j.on  of  essential  oils. 


Table  23,  -  Italyi    Average  Quotations  on  Essential  Citrus  OdJlS 
f,o,b,,  Italian  Ports,  February  194.8 


Product 


Messina 


Catania 


Palermo 


Reggio  Gal 


Lemon.  

Bitter  orange, 
Sv/eet  orange, , 

Tangerine  

Bergamot, , . , , , 
Pure  neroli, , , 


Commercial  neroli, , , , 


Petit  grain,  bitter 

orange 
Petit  grain,  lemon, , , 


Lire 

per 

kilo 


Petit  grain,  bergamot 


3,264 

2,627 
!4.,26S 
6,688 
:4,800 
.•90pOO 
to 

a.oo,ccO; 

30,000 

to 
!4.0,000 

:7,C00 

■5,000 

to 
^5,500 

:    to  : 

5,000: 


Dollars 
per 
lb. 


Lire 

per 

kilo 


2,57 
2.07 
3.37 
5.28 

3.79 
71,00 

to 
78.89 
23.67 

to 
31.55 

5.52 
3.94 

to 
4.34 
3.55 

to 
3.94 


53,312 
s2,468 
:4,299 
^6,943 


Dollars 
per 
lb. 


Lire 
'  per 
°  kilo 


2.  SI 
1.95 
3.39 

5.48 


2,994 


Dollars 
per 
lb. 


2.36 


Lire  JDollars 


per  • 

kilo  • 


3,535. 
3,143: 
3,535: 

5,828. 


per 
lb. 


2.79 
2,48 
2.79 
4.60 


Sophistication  and  adulteration.      The  process  kno-.m  as.  sophistication 

has  long  been  a  part  of  the  essential  oil  industry.    This  is  a  process 
v/hereby  the  residual  tci-ncnes  of  the  concentration  of  lemon  oil  are  Li^-de 
into  an  adulterated  product  by  the  addition  of  lemon- grass  citral.  The 
rest^lting  product  is  smilar  to  pure  lemon  oil  and  nay  be  sold  as  a  sub- 
stitiute.    Since  this  artificial  product  can  be  produced  at  far  lov.'cr  cost 
than  pure  lemon  oil,  it  offers  serious  mar1:et  connotition. 
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In  addition  to  the  process  of  pure  sophistication,  old  oil  may  be 
blended  with  new  oil  or  \7ith  leraon  terpene  and  lemon-grass  citral.    All  of 
these  processes  tend  to  stretch  the  supplies  of  lemon  oil  available. 

In  order  to  help  eliminate  this  situation,  the  ejnperimcnt  station  at 
Reggio  is  required  by  law  to  test  and  certify  all  esraential  oils  v/hich  are 
to  be  e:>cported.    In  their  test  they  certify  an  oil  as  coini^.ercial  or  non- 
commercial.   After  certification,  the  shipping  containers  are  scaled  to 
prevent  adulteration  of  the  tested 'product.    It  is  entirely  -oossiblc  that 
some  oils  v/hich  are  not  entirely  natural  are  certified  "comraercial,"  as 
the  process  of  adulteration  and  sophistication  is  carried  out  by  people 
who  have  had  long  experience  in  the  perfume  industry  r.nd  are  exceedingly 
capable  in  m.aking  a  product  which  by  ph-'-sical  test  cannot  be  readily 
differentiated  from  the  natural  product. 

In  the  interest  of  the  establishment  of  an  orderly  world  market  in 
essential  lemon  oils,  it  would  be  highly  desirable  to  establish  standards 
by  irtiich  natural  oils  could  be  differentiated  from  the  sophisticated,  ?rom 
discussions  with  numerous  producers  and  dealers  in  esr  ential  oils  as  v/ell 
as  the  experiment  station,  it  would  seem  that  this  cannot  be  done  by 
physical  testing^  therefore,  a  complete  analysis  should  first  be  m.ade  to 
determine  physical  characteristics,  and  then    other  qualitative  tests  should 
be  applied.    If  a  product  passes  both  the  physical  test  and  the  qualitative 
test,  it  may  be  assumed  that  it  is  natural  oil. 

The  qualitative  test  would  involve  the  sampling  of  the  fragrance  of 
the  oil  and  the  tasting  of  the  j^roduct.    The  fragrance  of  essential  oils 
may  be  tested  by  imersing  a  small  piece  of  absorbent  paper  into  the  oil, 
then  permitting  tHis  to  dry  for  approximately  10  minutes,  after  i/hich  time 
differences  in  bouqiiet  arc  more  noticeable.    An  expert  may  determine  by 
the  bouquet  not  only  the  nature  of  the  oil  but  ouito  often  the  dis'trict 
from  v/hich  the  oil  \ms  produced.    It  would  be  to  the  advantage  of  our 
commercial  interests,  both  consumers  and  producers  of  lemon  oils,  to 
develop  methods  of  testing  which  \/oiild  assure  a  more  accurate  gra.dc  la.beling 
of  essential  oils  sold  in  the  United  States  m:rkct, 

(For  a  description  of  the  methods  of  testing  essential  oils  in  Italy 
and  Spain  and  the  approach  in  those  countries  to  the  problem  of  determining 
sophistication,  sec  Appendix  2,) 

Citric  Acid 

Citric  acid  is  still  produced  in  Sicily  and  Italy  from  the  pulp  and 
peel  of  fruit  from.  \/hich  the  essential  oils  have  been  removed.    Citric  acid 
is  produced  in  the  form  of  crystals,  granules,  and  pov/der.    The  price  of 
calcium  citrate  and  citric  acid  is  controlled  by  the  Government, 
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Citrus  Juices 

Oran-;:e  and  lemon  juices  are  produced  in  Sicily  and  Italy  by  both  hand 
and  mechanical  extraction.    The  production  of  these  juices  is  increasing, 
as  are  the  exports. 

Most  of  the  leraon  and  orange  juice  concentration  equipment  is  at  least 
30  3''ears  old,  but  it  is  understood  that  a  nei;  conccntrater  sopn  v/ill  be  i 
installed  at  a  plant  in  Messina,    One  plant  at  Messina  is  e:-panding  its  ; 
operations  to  other  citrus  producing  areas  and  is  establishing  essential 
oil  and  citric  acid  plants  in  both  Argentina  and  Brazil, 

Most  of  the  citrus  juice  extracted  is  placed  in  barrels  s    canned  juice  j 
is  usually  sold  in  commercial  size  tins  of  5  liters  (5,3  quarts)  rc.ther  than} 
in  consumer  size  packages.    Fruit  juice  prepared  for  consumers  is  bottled j  ( 
Italian  processors  believe  this  produces  a  higher  grade  ixoduct,  since  there 
is  no  reaction  botvrcen  the  tin  and  fruit  acids, 

f 

•  Four  classes  of  orange  and  lemon  juices  arc  produced.    The  single-  ' 
strength  juices  are  available  with  jnilp  and  without  pulp.    The  product  | 
without  pulp  is  a  perfectly  clear  one  without  anj  particles  of  the  fruit  , 
flesh.    The  concentrated  juices  are  also  available  with  or  -vjithout  pulp. 
The  concentrate  vjithout  pulp^  while  clear  and  without  fruit  particles,  is 
darlcer  than  the  single-r-trength:  juice  \;ithout  ijulp.    These  juices  may  be  f 
considered  as  representative  of  the  t3'-pe  of  product  which  is  at  present 
available  commercially  and  v/hich  is  sold  to  the  "squash"  industry  in 
Western  Europe,  ' 

These  products  can  all  be  shipped  in  paraffnri-lincd  casks  which  are 

much  cheaper  than  the  tin  containers  necessary  for  the  shi'-'mcnt  and  pres-  ! 

ervation  of  flash-pasteurized  "products.  The  type  of  container  in  which  I 
shipments  can  be  made  is  an  important  factor  in  determining  the  type  of 

product  v/hich  will  be  produced,    \Jhile  flash-pasteurized  products  can  be  ' 

produced,  it  is  likely  that  they  irill  be  a  minor  portion  of  citrus  juice  ^ 

production  for  some  tiiie,  due  to  the  cost  of  the  tin  container,  i 

Comparison  of  Italian  and  United  States  Juices  I 


In  visits  to  Italian  citrus  processing  plants  samples  of  juices  v;ere 
obtained.    These  v;ere  tested  by  the  United  States  Department  of  Agriculture, 
and  the  results  are  shovm  in  Tables  2/+.  and  25, 

There  has  been  confusion  in  comparing  the  Sicilian  and  United  States 
grades  of  citrus  juice  concentrates.    The  United  States  concentrate  of  6:1 
is  not  the  same  as  the  Sicilian  grade  imderstood  to  be  a  6:1  concentrate. 
To  clarify  the  compsirison  a  tabulation  of  the  measurement  of  the  degree 
of  concentration  bj  means  of  specific  gravity  and  the  refraction  index  was 
published  in  Citrus  (Jan, -March,  194-8,  Messina),  together  with  a  table 
comparing  the  United  States  and  Sicilian  orange  and  lemon  concentrates,  t 
(Sec  Tables  26  and  27,)  ! 
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Table  27,  -  A  Comparison  of  United  States  and  Sicilian 
Degrees  of  Citrus  Juice  Concentrate 


Lemon 


Orange 


United  States 
concentrate 

3 
4 
5 

6 

7 
8 


Sicilian 
concentrate 


2.4 
3.0 
3.7 

4.9 

5,5 


2.5 
3,2 
3.9 
4.7 
5.4 
5,9 


United  States 
concentrate 


3 
4 
5 
6 
7 
S 


Sicilian 
concentrate 


2.9 
3.8 
4,6 
5.4 
6,2 
6.8 


-  3,0 

-  4.0 

-  4.9 

-  5.8 

-  6.6 

-  7,3 


Source;  QitruiSj,  Rivista  Delia  Camera  Agrumaria  Lessina^  Januar;/-! larch, 
1948,  p.  15. 


These  tables  are  interesting  as  a  method  of  detemining  the  degree 
of  concentration  of  citrus  juices,  and  as  comparison  betv/een  Italian  and 
United  States  degrees  of  concentration,    I-ieasurement  of  the  degree  of 
concentration  of  citrus  has  apparently  been  a  problen  in  Ital'/j  as  is 
indicated  by  the  following  quotation.  2/ 

Before  the  above  table  on  measurement  of  concentration  by  specific 
gravity  and  the  index  of  refraction  was  established, the  determina- 
tion of  the  degree  of  concentration  of  the  juices  of  American  origin 
according  to  the  criterion  used  in  Sicily  gave  rise  to  confusioni 
the  values  viere  invariably"  four.d  to  be  mucli  lover  than  those  stated 
by  the  manufacturers.    Today,  however,  everything  is  clears    on  the 
basis  of  the  dvf  extracts  corresponding  to  the  varicu.s  indexes  of 
refraction,  and  to  the  various  densities,  it  proves  that  in  the 
United  States  double  concentrate,  for  exam.-  Ic,  m.cans  a  voluiric  of 
juice  reduced  to  one-half  to  one-third  of  the  original  voluxic. 

As  is  hnovm,  \.'e  (the  Italians)  rate  the  degree  of  concentration 
of  our  juices  according  to  tlio  follov/ing  criterion; 

For  lemon  juice,  according  to  the  ratio  between  the  acidity 
orcpressed  as  citric  acid  rionohydratc,_  concentrated  and  that  of  the 
natural  juice  from  which  it  cai".ie,  valued  at  6C  percent  in  \.'eight| 
for  orange  ■  juice, _  according-  to  the  ratio  between  the  total  sugars 
of  the  concentrated  juice  and  those  of  the  natujra.1  juice  from  which 
it  camOp  valued  at  60  percent  in  weigh.t. 


2/  Translated  from:  Qjj'i^is^  (1-2-3)?  Camera  Agrumaria  Ix-ssina, 
Januar^r-March  19Z.b.  uar-e  15. 
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It  is  evident,  liovrcvcr,  that  by  increasing;  the  degree  of  conccn- 
trat:^.on,  ire  increase  the  total  dry  residue  and  the  ash  of  the  donblc, 
t;:ip].e,  etc,,  according  to  uhcther  it  is  a  encstion  of  a  double  or 
triple  concentrate;  and  this  is  because  the  ireight  of  the  natural 
juice  is  reduced  to  one-half  or  pne--third, 

Eraraplc:     a  lemon  concentrate  containing  360  grans  of  acidity 
per  kilOj  e:-:pros3cd  as  citric  acid  monohydratcj  is  a-  sextuple  concen- 
trate "te  cause  3j^Q=6, 


Pectin  is  being  produced  from  lemons  in  plants  at  Palermo  and  llcssina. 

According  to  statistics  published  by  the  Bank  of  Sicily^  4-22,000 
pounds  of  pectin  were  shrnpcd  from  Sicily  in  1947  and  787,000  pounds  in 
19Ao,    There  is  evidence  of  increasing  interest  in  th^e  production  of  pectin, 
and.  a.  neir  plant  is  said  to  have  been  recently  constructed  at  Piessina,  An 
increase  in  procaiction  may  be  anticipated. 

This  is  one  of  the  most  difficult  citrus  by-products  to  prod.uce.  The 
cost  of  alcohol  makes  it  desirable  to  use  the  "aluEi  method,"  but  processors 
indicate  that,  -  v/hilo  a  satisfactory  product  can  be  made  by  the  "alcohol 
method,"  considerable  difficulty  is  being  e::perienced  v;ith  the  "alnjii  method," 

Honfruit  Processed  Products 

Ucrolit  or  oran'<'c-f lower  oil,  is  produced  in  Sicily,    This  product  is 
produced  by  distilling  the  vapor  obtained  by  boiling  orange  blossoms, 
Neroli  is  the  oil  on  top  of  the  product  of  distillation.    Blossoms  of  the 
bitter  orange  are  primarily  used  for  this  purpose,  and  in  th.e  spring  a  sheet 
is  placed  under  the  trees  and  the  blossoms  are  sha]:en  from  the  tree.  These 
blossoms  are  sold  to  processing  plants,  and  in  194-9  the  price  ranged  from 
32  to  34  lire  per  kilo  (0O,O25  to  O0,027  per  pound)  at  the  grove.  This 
product  is  used  in  perfum.e, 

Orang'ie-f lo\jer  water  is  produced  in  the  sam.e  process  as  orange-flower 
oil.  or  neroli  and  is  the  product  of  distillation  remaining  after  the  Heroli 
has  been  removed  from,  the  top.      Orange-flower  water  is  used  as  a  medicinal 
anci  in  perfume. 

Petit  grain  is  produced  from  the  leaves  of  the  bitter  orange,  lemon, 
and  bergamot  trees.    It  is  the  product  obtained  by  distilling  the  vapor 
of  boiled  orange  ].eaves.     It  is  used  in  pc:-fumery. 


Pectin 
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CpstL  of  Fruit  for  Frocessinp; 

The  source  fron  uhich  Italian  processor.s  obtain  their  fruit  depends 
upon  the  economic  conditions  at  the  time,    When  fresh  fruit  is  being 
exported  at  satisfactoi^''  prices,  most  sup~lies  of  processing  fruit  consist 
of  the  culls  fron  fresh  fruit  packing  plants,    Uhen  fresh  fruit  export 
prices  are  Iqwf  processors  may  purchase  directly  fron  the  grove,  or  they 
may  do  so  \ihen  a  windstorm  drops  an  e^xessive  amount  of  fruit,  making  it 
unfit  for  export  in  the  fresh  form.    The  processors  nay  also  buy  directly 
from  the  groves,  competing  v;ith  fresh  fruit  exporters  \;hcn  the  price  of 
essential  oils  is  high,  milking  possible  the  purchase  of  fruit  for  processing 
only.    Therefore,  the  Italian  processor  and  the  fresh  fruit  buyer  and 
exporter  compete  with  one  another  for  citrus  supplies. 

In  1949  a  common  buying  price  for  fruit  for  processing  v/as  12  to  15 
lire  per  kilo.    At  a  price  of  15  lire  per  kilo,  the  pujrchase  price  v/as 
approximately  (?26,0S  per  short  ton. 

Both  processors  and  fresh  fruit  exporters  intcrvie^jed  in  Itely  quoted 
several  purchase  prices  for  fruit  to  be  utilized  for  processing,  Following 
is  a  summary  of  four  of  the  cuotations  m.ade  in  194-9, 

1,  15  lire  per  kilo  was  reported  by  most  exporters „ 

2,  3,000  lire  per  "thousand"  (1,040)  lemons  weighing  a;:proximately 
120  kilos  (265  pounds),  or  25  lire  per  kilo, 

3.  22  lire  per  kilo  in  January  to  9  lire  per  kilo,  average  price  13 
lire  per  kilo, 

4.  »  16  to  20  lire  per  k.ilo,  , 

Usually,  about  20  percent  of  the  fruit  purchased  is  ujifit  for  export  ' 
or  fresh  sliipnent,  ^ 

Outlook  ,  ! 

The  processing  industry  will  continue  to  be  of  great  importance  to 
the  Italian  citrus  indu.stry,    Kovjever,  the  nature  of  the  products  \/ill 
probaljly  change  somewhat  in  the  coming  jeexs,    Gcrtainlj''  pectin  will  be 
sj.iong  the  more  important  products,  as  vlll  juice  products,    -Jhile  no  flash- 
pasteurization  couipment  was  seen,  some  is  installed  and, it  is  likely  that  , 
such  equipment  will  come  into  some  general  use  in  the  near  future.  Produc- 
tion of  concentrated  juices  ia  likely  to  increase. 

The  varieties  of. oranges  raised  in  Italy,  with  a  large  percentage  of 
blood  varieties,  together  \;ith  the  presence  of  the  Hecliterrancan  fruit  fly, 
v;ouJ.d  seem  to  lii'iit  the  Quantities  of  fruit  ■.■hich  would  be  available  and 
suitable  for  processing  purposes,    Iio\/over,  the  grov/ing  pi-oduction  of  orange 
may  result  in  a  considerable  increase  in  the  production  of  orange  juice 
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loroducts.    The  production  of  Icnon  juice  products  and  pectin  may  increase 
to  some  considerable  extent"  hoi/evcr,  in  the  next  Tcu  years  the  total 
utilization  of  lemons  for  processing  purposes  \7ill  be  sraaller  than  in  the 
past  ouins  to  the  lower  production  and  the  demand  for  export  lemons. 

The  fungus  disease,  mal  secco,  has  had  an  ef.-'cct  upon  the  processirg 
industry.    The  old  comune  lemon  vjas  a  very  acid,  fruit  and  had  a  high  yield 
of  essential  peel  oil.    This  was  very  desirable  from  the  point  of  vioi;  of 
the  Icm.on  processor.    Since  many  of  the  destroyed  lemon  groves  have  been 
replanted  \;ith  the  resistant  varieties ^  such  as  Monachcllo,  the  yield  of 
essential  oils  has  been  reduced.    These  mal  secco  resistant  varieties  are 
a  less  acid  fruit  and  have  a  lovrer  yield  of  essential  oil^  v/hich  is  a 
handicap  to  the  prodiiction  of  lemon  oil, 

Lemions  available  to  the  Italian  processor  are  probably  of  better  quality 
than  those  available  to  the  California  processor ,  since  the  fruit  is  taken 
to  the  processing  plant  almost  immediately  from  the  orchard.    Since  the 
fruit  is  not  stored j,  the  yield  of  oils  is  probably  higher  than  is  the  case 
uith  California  fruit,     Due  to  the  quality  of  the  Italian  product  and  the 
low  labor  rates,  the  Italian  citrus  industry  can  be  expected  to  remain 
highly  com.petitive  in  i/orld  markets  as  regards  essential  oil  products. 
They  will  not  be  as  com.petitive  in  juice  products,  since  these  le.nd 
them.selves  to  mechanisation,  v^hich  can  overcome  the  advantage  of  lo\;  IcJoor 
costs. 


SOME  HISTORICAL  COMPARISONS 


In  1927*  Edwin  Smith,  Marketing  Specialist  in  Fruits  and  Vegetables, 
United  States  Department  of  Agriculture,  visited  the  Italian  citrus  area 
and  wrote  a  report  upon  his  findings.    It  is  very  interesting  to  compare 
the  statements  made  in  Mr.  Smith's  report  on  the  Sicilian  lemon  industry 
with  conditions  as  they  existed  in  19h9 ,  or  22  years  later.    During  this 
time  the  industry  changed  to  some  extent,  and  the  production  of  lemons 
decreased,  primarily  due  to  the  destruction  of  groves  by  mal  secco.  The 
industry  has  further  changed  owing  to  the  decline  of  the  formerly  impor- 
tant by-product,  citric  acid.    By  19U9  citric  acid  was  a  relatively  minor 
by-product  of  the  Italian  lemon  industry,  and  other  new  products,  such  as 
pectin  and  oranee  and  lemon  juice  products,  were  being  produced  in  increas- 
ing quantities. 

In  the  period  since  Mr,  Smith's  report  there  has  been  little  change 
in  either  the  methods  of  citrus  production  or  the  method  of  packing  fresh 
lemons. 


Mr.  Smith  made  some  excellent  cost  studies  on  the  production  of 
lemons  in  1927,  and,  according  to  his  computations  at  that  time,  lemons 
were  being  produced  at  an  average  price  of  15jU5  lire  per  box  or  $0.77 
per  box    at  the  orchard,  unpacked.    This  compares  with  a  cost  of  produc- 
tion as  calculated  in  19lj-9  from  $0.63  to  |1.05  per  box, 

Mr,  Smith  also  made  some  computcttions  regarding  the  marketing  of 
lemons  in  New  York,  and  the  costs  at  that  time  are  an  interesting  com- 
parison vdbh  the  cost  of  shipping  Italian  lemons  to  New  York  todc.y  (see 
tabulation,  prige  '67. 

For  marketing  lemons  in  New  York  the  following  costs  were  involved 
in  1927;  1/ 

Item  Dollars 
  per  box 

F.O.B.  cost  of  Icm-^ns.   1.36 

Margin  to  exporter   <, . . «  2 5 

Insurance,  banking  and  wharfage  02 

Freight,  Palermo  to  New  York  at  2s. 7d,  less  Ud....o   ,Sh 

United  States  tariff  at  2  cents  per  pound  ,  1.U6 

Labor,  New  York  Fruit  Exchange  for  drawing  and 

displaying  samples  in  auction  room..  ,.  o  .02 

Inspection  bv  the  New  York  Fruit  Exchange  00^ 

Cartage  of  samples,  cooperage,  etc.  (estimated)  02 

Importer's  commission,  3%)      lci  ooq 
Auction  commission,  3%  )   

New  York  Auction  selling  price ......  c .......  »   3.90 


1/  Source:  Edwin  Smith,  The  Sicilian  Lemon  Industry,  U.S.  Department 
of  Agriculture,  June  30,  lp27T 
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The  information  contained  in.  Mr.  Smith's  report,  together  vfith 
information  obtained  in  Sicily  and  Italy  in  19U9  and  information  given 
in  L'  Italia    Agruiala,  has  been  \ised  as  a  basis  for  the  comparison  of 
a  few  of  the  cost  factors  in  the  Italian  citrus  industry  from  1912  to 
19h9  (Table  28),    An  examination  of  this  table  wj.ll  show  that  the  dollar 
converted  rate  of  wages  has  approximately  doubled  in  that  period,  and 
that  the  general  tendency  has  been  for  all  costs  to  increase.  Probably 
the  most  notable  thing  is  the  effect  which  inflation  has  had  upon  costs 
in  terms  of  lire.    This  is  an  excellent  example  of  the  effect  of  infla- 
tion on  the  economy  of  a  country.    Wages  since  1912  have  increased  from 
2^  lire  per  day  to  600  lire  per  day,  and  yet  the  dollar  value  of  these 
wages  has  only  increased  from  h8  cents  per  day  to  $l,0l4.  per  day.  In 
terms  of  purchasing  power,  there  has  actually  been  a  reduction  in  wages 
over  this  period. 

During  this  37-year  period  there  has  been  inflation  in  currency  in 
Italy,  but  it  is  remarkable  how  the  dollar  value  of  costs  has  remained 
relatively  stable.    It  will  be  noted  that  taxes  have  increased  consider- 
ably during  this  period;  even  in  dollar  value,  taxes  are  approximately 
three  times  those  in  former  years.    Owing  to  the  necessity  of  large  Government 
expenditures,  high  taxation  may  be  expected  to  continue. 
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CONCLUSIONS 


The  citrus  industry  of  Ituly  is  undergoing  a  fimdaniental  change  which 
will  influence  the  character  of  its  production  in  forthcoming  years.  The 
fungus  disease,  mal  secco,  mil  probably  continue  to  destroy  lemon  groves 
and  thus  reduce  production,    As  this  destroyed  lemon  acreage  is  replaced 
by  mal  secco  resistant,  varieties,  such  as  the  monachello,  the  lemon  proc- 
essing industy'v  Yfill  be  affected.    Since  these  resistant  variety  lemons 
are  less  acid  and  have  less  essential  oil  in  the  peel,  the  production 
of  natural  lemon  oil  will  tend  to  decline  in  Sicily  and  Italy,  Since 
both  tangerines  and  oranges  are  being  planted  in  mal  secco  destroyed 
groves  or  are  being  interplanted  Vidth  lem.ons,  the  production  of  both  of 
these  citrus  varieties  may  be  Gxpected  to  increase  in  the  next  5  years. 
It  m.ay  be  estim.ated  that  by  1956  the  production  of  oranges  and  tangerines 
will  increase  to  approximately  25  percent  above  present  production  levels. 
It  would  seem  likely  that  the  production  of  lemons  will  remain  about  the 
same,  as  the  new  lemon  acro{;^go  coming  into  production  each  year  about 
equals  the  acreage  destroyed  by  mal  secco. 

Due  to  a  modernizing  progreon  of  the  processing  industry,  the  produc- 
tion of  such  by-products  as  pectin  may  be  expected  to  increase  in  the 
future. 

The  combined  f ictors  of  high  yield  per  acre  and  reasonable  labor 
costs  will  tend  to  keep  Italy  in  an  extremely  competitive  position  for 
both  oranges  ^„nd  lemons  in  Western  European  markets. 

The  reopening  of  European -markets,  particularly  Western  Germany, 
has  solved  Italy's  immediate  problem  of  export  markets  for  citrus,  but 
as  the  production  of  oranges  and  tangerines  increases,  export  problems 
may  arise  for  these  tvro  varieties.    The  restricted  production  of  li;;mons 
combined  ydth  the  reopening  of  European  markets  should  enable  Italy  to 
find  satisfactory  European  markets  for  lemons,  and  exports  to  the 
United  States  may  not  be  continued. 
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Appendix  1 


GONVERSIOT^I  RATES  FOR  I 

Year  Cents  per  lira 

1^13   18.9977 

191ii   19.2l>95 

1915   16 « 528 7 

1916   15.267U 

1917   13.3131 

1918   12.7196 

1919   11.3690 

1920   a.9700 

1921   li.2936 

1922   ii.7559 

1923   U.6016 

192U   ii.3560 

1925   3.9776 

19260   3.889U 

1927   5.15'60 

1928   5.2571 

1929.....   5.233U 

1930   5.237U 

1931...    5.2063 


1/  Same  as  19h.l  because  01  v^ar. 
2/    Military-  rate. 


TAilAF  LIRE,  1913-U9 


Ye ar.  Cents  per  lira 

1932   5.1253 

1933   6.709ii 

193U   8.5617 

1935   8.2I471 

1936   7.2916 

1937   5.2607 

1938   5.2605 

1939   5.1959 

1910   5.0U07 

19U1   5.0703 

19U2  1/  5.0703 

19  U3  2/  1,0000 

19hL  2/  1.0000 

19it5  2/  1.0000 

19 U6   o.Uooo 

19l;7..   0.2600 

19U6   0.1739 

191^9...   0.1739 


Source:    1913-19^1  from  Banking  and  Monetary  StdtisLics;  1912-19^9  from 
telephone  conversations  v.'ith  Federal  Reserve. 


i^ppendix  2 
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ANALYSIS  OF  LEMON  OILS  1/ 

This  kind  of  essence  is  a  typically  Italian  product  and,  although  it 
is  manufactured  in  Spain  and  the  United  St.,  tes,  it  is  far  from  being  as 
important  in  those  countries  as  in  Italy.  .  .. 

As  in  the  case  essence  of  orange  and  the  other  citrus  essences,  itS: 
chemical  composition  cjid  physical  characteristics  are  related  to  the 
extraction  procedure  used.    It  is  understood  that  a  "sponge"  essence  and 
a  distilled  essence  cannot  be  confused »    However j  the  data  which  we  offer 
below  correspond  to  the  type  of  essence  ordinarily  obtained  by  the  systems  ■ 
used.    The  essences  obtained  by  the  various  procedures  in  which  T/ater  is 
employed  for  their  removal  generally  have  a  lower  density  than  others, 
since  the  water  dissolves  some  of  the  constituents  contained  in  the  essence. 
Those  obtained  by  "sponge"  or  by  the  Ajon  machine  have  a  yellovash  color, 
vj"hile  those  extracted  by  the  machines  which  handle  the  entire  fruit,  are 
more  greenish.  .  - 

From  92  to  9h  percent  of  the  essence  of  lemon  is  composed  of  terpenes 
and  sesquiterpenes,  and  the  remainder,  of  oxygenated  substances.  Among 
the  terpenes,  the  most  abundant  is  limonene,  which  is  widely  dominant  over 
the  others;  camphene  and  terpinene  are  also  found  in  small  quantities. 
The  sesQui terpenes,  bisabolene  and  cadinene,  have  been  identified. 
According  to  Schimmel,  pinene  exists  only  in  very  small  traces. 

The  oxygenated  substances,  in  proportions  of  6  to  8  percent,,  are 
largely  composed  of  citral,  which  is  the  characteristic  compound  of  this 
essence,  and  whose  analysis  is  indispensable  for  cataloguing  it  among 
types  and  qualities  adopted  by  the  tr^de.    The  citral  may  fluctuate 
between  3»80  and  5»6  percent  of  the  total  weight  of  the  essence.  Linalool 
and  geraniol  have  been  found  among  the  alcohols «    In  addition  to  the 
citral,  small  quantities  of  octyl  and  nonyl  aldehydes  have  been  identi- 
fied.   Ac3tic,_  capric,  and  caprylic  acids  are  presonto    The  esters  appear 
in  proportions  varying  from  1.20  to  1.75  percent  and  among  them  v/e  find 
the  linalyl  and  geranyl  acetates  and  traces  -of  methyl  anthranil-.te.  The 
only  lactone  identified  is  citroptene    When  the  essence  remains  ct  rest 
for  a  long  time,  this  compound  is  deposited  lr\  the  bottom,  in  the  form  of 
a  yello'wish  wax. 

In  general  terms,  the  same  procedure  that  w;e-  have  already  indicated 
for  essence  of  orange  is  follov/sd  in  making  the  analysis.  Adulterations 
with  terpenes  and  distilled  essences  .are  also  common  here,  and  for  this 
reason  we  are  going  to  indicate  some  of  the  details. 


1/    Translated  from:     Alejandro  Reig  Feliu,  Essencias  de  la  Corteza  del  Fruto 
He  los  Agrios.    Su  Qrigen,  Extraccion,  Composicion  y  Analisis  Fisicoquimico 
(Citrus  peel  e s senccs.    Their  origin,  extraction,  composition,  and  physical 
and  chemical  analvsis),  Spain,  Institute  Nacional  de  Investigaciones 
Agronomicas.    Centre  de  las  Cuencas  del  Jucal  y  del  Turia,  Estacion  Naranjera 
de  Levante,  Book  No«  66,  December  19h$^ 
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The  physical  properties  of  essence  of  lemon  are: 

Density  at  15  degrees:    from  0,858  to  0.861 

Rotatory  pov/er  at  20  degrees;    between  59  and  6?  degrees 

Fixed  residue;    the  essences  obtained  by  "sponge"  give  a  residue  of 
between  2.1  and  h  percent,  while  those  extracted  by  machine  may  run  as 
high  as  6.5  percent. 

That  which  dissolves  in  7  times  its  volume  of  90°  alcohol  is  an 
index  of  good  essence,  although  insufficient  to  use  as  the  basis  for  a 
conclusive  statement. 

The  rotatory  power  is  one  of  the  physical  properties  which  is 
capable  of  accrediting  the  quality  of  the  essence  Yfith  the  m.ost  speed 
and  certainty.    Now  then  the  rotatory  povfer  of  itself  cannot  supply  the 
conclusion  since,  for  example,  if  to  the  essence  a  quantity  of  essence 
of  turpentine  or  terpenes  of  lemon  be  added,  which  we  already  know  will 
decrease  the  normal  rotatory  power,  it  will  be  sufficient  to  add  a  cal- 
culated Quantity  of  essence  of  orange  adequate  to  neutralize  the  decrease 
in  virtue  of  its  high  rotatory  pov;er.    For  this  reason,  it  is  necessary 
to  combine  this  analysis  with  fractional  distillation,  the  effect  of 
v:hich  has  been  studied  by  Soldaini  and  Berte,  and  by  Schimmel.  ■  ; 

goldaini  and  Berte  Method.    This  consists  of  placing  20  cc.  of  the 
essence  in  a  fractional  distillation  ball,  provided  vrlth  a  thermometer, 
and  distilling  sloYfly  at  normal  pressure.    The  first  10  cc.  of  the  dis- 
tillate are  collected  in  a  graduated  tube  and  carried  to  the  polarimeter, 
7j-here  it  rotatory  power  is  fixed,  after  having  made  the  corresponding 
corrections  for  temperature.    The  rotatory  power  of  this  distillate  must 
not  be  higher  than  that  obtained  directly  from  the  essence  in  a  figure 
included  between  1°  30'  and  3°«    If  the  difference  is  greater,  the 
presence  of  terpenes  and  fixed  substances  is  deduced,    If  it  is  lower, 
it  is  a  case  of  adulteration  with  essence  of  turpentine, 

Schimmel  m.ethod,     50  :c.  of  essence  is  placed  in  the  large  bulb  of 
a  Landomburg  three-bulb,  and  5  cc,  or  10  percent  of  the  essence  is  dis- 
tilled, instead  of  50  percent  as  shown  in  the  previous  method.    This  is 
collected  in  a  graduated  tube,  filtered,  and  then  observea  in  the 
polarimeter,  in  a  2  cm.  tube.    The  rotatory  pov/er  obtained  is  multiplied 
by  5j  this'  result  is  subtracted  from  the  figure  representing  the  direct 
rotatory  power  of  the  essence.    If  the  difference  is  greater  than  5*^, 
the  presence  of  adulterants  is  indicated.    To  avoid  confusion,  we  v/ant 
to  explain  that  the  direct  rotatory  power  is  obtained  by  observing  the 
essence  directly  in  a  10  cm.  tube  at  a  temperature  of  20°. 
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Belovr  we  offer  a  suminary  of  the  work  done  by  Schirmnel  to  discover 
adulterations  in  essence  of  lemon  through  the  analysis  of  the  direct 
rotatory  power  and  of  the  first  10  percent  of  the  distillate: 


ESSENCE  OF  UIMOW 

90/0  of  essence  of  lemon 
10%  of  71%  of  essence  of) 

orange;  mixture  mixed  ) 

with  29%  of  essence  ) 

of  turpentine  ) 

A»  -  French 

90%.  of  essence  of  lemon  ) 
10%  of  60%  of  essence  of) 

orange  J  m.lxture  mixed  ) 

vdth  hO%  of  essence  of) 

turpentine  ) 

B.  American 

80%  of  essence  of  lemon  ) 

20%  of  mixture  fi  ) 

&0%.  of  essence  of  lemon  ) 

20%  of  mixture  B  ) 

The  rotatory  pov^er  is  always  considered  as  referring  to  20°  of  tem- 
perature.    Notable  differences  can  be  observed  which  confirm  the  value 
of  the  method. 

Determination  of  the  citral.    We  have  already  indicated  above  that 
the  percentage  of  citral  contained  in  the  essence  qualifies  it,  and  serves 
as  a  basis  for  commercial  quotation;  hence  a  knowledge  of  the  most  custom- 
ary analysis  procedures  is  of  interest. 

Kleber-Schiirimel  method.    This  is  based  on  the  fact  that  phenyl- 
hydrazlne  Cc:n  be  titrated  exactly  by  means  of  hydrochloric  acid,  utilizing 
diethyl  orange  as  an  indicator;  the  phenylhydrazine,  with  the  aldehydes, 
forins  hydrazone,  vvhich  has  a  neutral  reaction  to  the  indicator  referred 
to , 

Exactly  2  cc.  of  essence  is  vreighed  and  mixed  with  10  cc.  of  a  2%, 
alcoholic  solution  of  pure  phenylhydrazine.    This  mixture  is  allowed  to 
stand  for  one  hour  in  a  ^0  cc.  flask  with  a  ground  glass  stopper;  after 
which  20  cc.  of  one-tenth  normal  solution  of    hydrochloric  acid  is  added, 
and  slightly  agitated.     10  cc.  of  benzol  are  now  added,  shaken  energeti- 
cally, and  then  the  mixture  is  poured  into  a  separating  funnel.  After 
standing  a  short  time,  the  acid  layer  is  separated  and  filtered.  To 


,  Rotatory  power  ■r^•i^^r. 
atory  power                      •[.'l  Difference 
 ^   1Q%  distillate  
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6l°U2'  56°  3^2'  J4°50' 

6l°26'  li9°50<  ll°36' 
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20  cc.  of  this  filtered  liquid  are  added  10  drops  of  diethyl  orange  solu- 
tion (0.5  per  1,000),  and  the  solution  is  titro.tcd  vfith  a  one-tenth  normal 
solution  of  potash  until  a  yellow  color  is  clearly  seen.    The  number  of 
cubic  centimeters  of  one-tenth  normal  potash  needed  to  titrate  30  cc,  of 
filtrate  is  then  calculated.    To  check  the  titration  of  the  phenylhydrazine 
solution,  a  test  is  made  Tdthout  essence. 

If,  for  the  30  cc,  of  filtrate,  there  is  a  consumption  a  of  one-tenth 
normal  potash  and,  for  the  test  without  essence,  there  is  a  "consumption  b, 
the  quantity  a  -  b  is  equivalent  to  the  quantity  of  citral  contained  in 
the  p  grams  of  the  essence  weighed.    And  since  1  cc  of  one-tenth  normal 
potash  corresponds  to  0,Ol52  gr,  of  citral,  the  percentage  of  citral  in 
the  essence  is  established  by  the  form.ula! 

(a  -  b)  1.52 

p 

Romeo  method.    This  author  has  proved  tho.t  when  the  citral  is  kept 
in  contact  vrlth  a  solution  of  neutral  sulfite  and  acid  sulfite  of  sodium 
and  potassium,  a  trisulfonic  derivative  of  the  citral  is  formed,  accord- 
ing to  the  equation; 

C^^T^^CHO  /  2Wa2?0^  /  NaHS03  t  2H2O  =  2NaOH  /  C^H-|_.^(S03Na)2CHOHS03Na 

The  soda  produced  and  the  sodium  bisulfite  react; 
2Na0H  /  2NaHS03  =  2H2O  /  2Ma2S03 

jis  a  consequence  of  all  that,  it  is  deduced  that  one  molecule  of 
citral  is  neutralised  by  three  molecules  of  bisulfite,  which  corresponds 
to  three  equivalent  acids.    Then  titrating  the  acidity  of  the  same  volume 
of  sulfite  and  bisulfite  before  and  after  the  reaction  v/ith  the  citral, 
the  exact  amount  of  the  citral  absorbed  in  the  reliction  is  obtained. 

The  description  of  the  procedure  is  as  follows:     1,000  cc.  of  water 
and  hOO  grams  of  crystalli'^ed  sodium  sulfite  are  introduced  into  a  1,500 
cc,  bulb.    The  sodium  sulfite  dissolves  in  this  amount  of  water,  some 
160  cc.  of  bisulfite  are  added,  a  sufficient  quantity  established  to 
acqire      an  acidity  capable  of  neutralizing  25  cc.  of  solution,  with  20 
cc,  of  half  normal  solution  of  soda,  in  the  presence  of  rosolic  acid. 
The  flask  is  heated  in  a  water  bath  imtil  it  boils  for  tvfo  hours,  ciftcr 
which  it  is  cooled,     25  cc,  of  this  solution  are  now  titrated,  with  half 
normal  potash  in  the  presence  of  a  frw  drops  cjf  alcoholic  solution  of  3 
percent  rosolio.  acid,  the  numb- r  of  cubic  centimeters  of  potash  used 
being  noted. 

Exactly  5  cc.  of  essence  are  weighed  end- turned  irito  a  250  cc, 
mattrass,  adding  a  feiv  drops  of  rosolic  acid,  neutrcilizinj;^  the  acidity 
with  half  noririal  potash,  only  a  very  fev.r  drops  being  needed.    25  cc.  of 
the  preceding  solution  are  then  added,  .md  the  uncovered  mattrass  is 
carried  to  the  dovble  boiler,  plugging  it  with  a  cork  stopper  lifter  it  is 
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al;ready  very  hot.    It  continues  to  be  heated  moderately  for  forty-five 
minutes,  being  agitated  constantly.     It  is  allowed  to  cool  and  the 
excess  acidity  is  titrat'-rd  with  the  half  normal  solution  of  potash. 

From  the  difference  in  the  num.ber  of  cubic  centimeters  of  half 
normal  potash  necessary  to  effect  the  titration  in  the  tvro  cases,  which 
reflects  the  decrease  in  the  acidity,  the  percentage  of  citral  of  the 
essence  is  calculated,  according  to  the  formula: 

d  X  2.533 

vrhere  p  is  the  weight  of  the  essence,  and  d  the  difference  found. 

In  addition  to  those  described,  there  are  many  other  methods  for 
the  analysis  of  citral  and  the  total  aldehydes,  such  as  that  of  Walter, 
modified  by  Bennet,  that  of  Eerte,  that  of  Stakler,  and  that  of  Hittner. 
However,  we  believe  that  we  have  given  sufficient  data  to  make  it  pos- 
sible to  analyze  this  essence  with  accuracy. 


